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P R H F A C E. 


Th^bk years have now elapsed since this Magazine first made its appearance. It has been 
conducted'throughout '.^ith care and energy, and the nndiminished, nay increasing demand 
fcr it, is tne best ev’dence that our endeavours have met with approbation. 

This continued prosjierity of our unaspiring little work cannot he attributed to for¬ 
tuitous circumstances. The year of the publication of our first volume, indeed, was 
ushered in by great, sudden, aad unexpected discoveries in science and art—Pliotogcnic 
Drawing and the Daguerreotype being among them. The second volume, in like manner, 
was simultaneous with the Electro-type, Electro-magnetic movements of ^l^rious kinds, 
and other equally interesting matters. The last year, on the contrary, has been most 
barren in discoveries. The meeting of the British Association was admittedly a failure; 
the Royal Society has ^.roduced nothing of interest; the Philosuphicai Periodicals have 
been most unfruitful; Mechanical and Manufacturing genius has invented little of public 
importance; the boasted German and Russian Electro-magnetic Machines are decidedly 
impracticable; and even the Academie des Sciences at Paris, that is generally so much on 
tae aleH: in matters of discovery, has been vapid and uninteresting. 

With ‘Jl these discouraging circumstances, attended by a complete stagnation and 
mistrust in ihe hook trade, st>ll we have steadily pursued our wonted course; and it is 
no small graUfication tr reflect upon the ateady support we have continually received from 
uie Public. Every thing new and really valuable we have inserted, and every thing 
of passing public inquiry we have explained. Yet should our Friends have seen articles 
touching imaginary inventions in the public papers, and wondered why those articles have 
not appeared with us; wc can tell them, that paragraphs in works which are not scientific 
are not always tc be depended upon, thus we should oftentimes quote, and have immediately 
afterwar us to contradict. If such accounts are true in themselves, it ^^mpossible that 
we can at all times procure the information requisite to make them valuable, inventors keep 
thtdr secrets to themselves as much as they can, and do not communi/}ate too freely with 
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Editors. Again, there are some arts which we can obtain little information in, no satis- 
factory account being published in our language ; for example. Turning, Organ Building,^ 
and Acrography. 

As far, however, as the above arts are concerned, and some i^lfe, of which we have 

not liitherto treated; we are in well-ground^ expsctation,^ery soon, procuring 

* • '• * ^ 1 ^ 

the desired information upon, as well as of mjimerous otheryof more general interest. 

Dyeing, Bleaching, Thermo-magnetism, &c.; thus we have ly) hesitation in promising 
increase of interest to* our next volume. One great alteration which we intend to adopt 
' is, iL •'rder to^ include into tlie body of the text a gr£t part of the answers to Correspon¬ 
dents, putting their inquiries in the shape of queries, and answering them as sucl^ leaving 
to our other Correspondtnts to Mnd us other and better answers, if* they can, as i^th^flast* 
volume. 

The most pleasing duty still remains for us; it is to thank th^se who nav^indly 
contributed information to our pages. To name particular individuals would be invidious, 
even could we remember them all; ^ and unjust did we not alsl expre^ qur sense of 
obligation to our numerous anonymous Friends. 

We believe that we have answered all letters received throughout the year, yet these 
may not have been all which have been sent to us > for while Correspondents send their 
communications, some to the Publisher, others to the Printer, others even to our for mer 
residence, (and which we have now left for many months.) it is possible, particularly in the 
latter case, thatlome of then^have been delayed or lost. 


THE EDITOR. 


27» Coitayc Grove^ Mile End, 
April Ut, 1842. 
















MAGAZINE OF SCIENCE. 


TWREE-WUEELED ORRERY. 

To the Editor, 

Sir, —I inclose**for insertion fn your Magazine, a 
perspective view of the •extenial arrangement of a 
three-wheeleil orrery, which I invented dining my 
residence in iiondoii, early in the vear\H37. 

The wheel-work, /kc,, is inehiled within*a large 
4:ircular frame of Tnahogany, of about eighteen inches 
in diamctcM', JC K, on the upper surface of i|hich is 
tii.efully laid down the signs of the ecliptic—the 
da}s of the month, and hours of the day, as dc- 
• liiieated. •The sun is .1 presented by a ffall, S, in 
the cenfk'c, gilded, and is six inches in diameter, to 
the right of which is a small terreslial globe, F, 
three inches in diameter, on which are engraven the 
several countries of the world, with circles of lati¬ 
tude and longitude, and is surrounded with a small 
engr'*ven echjitic circle, K, and’eircle of altitude, L. 
ITicIfell, K, representing the c«irth, is inclined at an 
angle of about 23 .j^, and is attached to an axle 
which ascends from the wheel-work, and by virtue 
of which coniiexiuu it preserves its parallelism in its 
•circular journey round the sun, thoreby familiarly 
exhibiting the cause of the change of the seasons, 
and ditfercut lengths of ilay and night throughout 
the year, tkc. Immediately under the earth is fixed 
a small circular dial-plate, on whiidi is engraven the 
twenty-four hoiiis of day and iii^lit, which is very 
scrvicvahle in attaining the time of terrestial phe¬ 
nomena. Under this dial-plaie is another, which is 
slutinnary, and on which are engraven t)Vc days of 
the moorrs age; and lastly, another circle is attached 
to th'- wheel-work, and on which is laid down the 
ilcgrees, tkc. of the nodes of the moon’s orbit. This 
ring or circle is inclined at np angle of about 
to the plane of the frame, E 1*3. This ring lias a 
retrograde motion in the eeliplic in the space of 
18 years au<l 224 days, whit'h is nearly the period of 
the nodes. Between the circles of the hour, at the 
foot of the earth's axis, and the circle of the moon’s 
age, a horizontal arm extemls from the wheel-work, 
and carries a pcT^^iulicular arm, H, which is partly 
hollow, for the purpose of aifordin^j^a vertical motion 
suitable to the moon’s declination, &c. M is u small 
ball of about three-quarters of an inch in diameter, 
and is furnished with a black cap, which exactly 
covers from view one-half of the lunar globe, and to 
which is attached a kind of forked arm extending 
upwards, and has a connexion with the sun through 
the luediuni of the slight horizontal bur, and 
joined to the suii at 1. In short, with this very 
•simple orrery, the following very interesting astro¬ 
nomical phenomena may be distinctly ascertained, 
and which, sc far as 1 know, is the first time such 
important results from such simple causes have been 
Vflected:— 

Phenomena p.chibited by the New Orrery, 

1,—The unequal lengths of da^ and night during 
the year, and hence the ca&e of the vicissitude 
of the seasons. 

*2.—The sun's place in the ecliptic, declination, 

3. - -The periodic and synodic revolution of the moon. 

4. —^^e moon's diurnal rotation oq its^axis. 

5. —The age and phases of the moon. 

6. *^The motion of the moon’s orbit. 

^7-—*rhe motion of the apogee o# moon’s orbit. 
6,—Tlie eclipsdl of the sun, moon, &c. 

AUthe^b ove *being effected by a very peculiar 
ariasgement of only three wheels and a piniou. 1 may 
add the moon goes round the cjrtli in the ma¬ 


chine in 2Q dvys, 12 hours, 41 minutes, 25i seconds, 
and rouiia its own axis in the same time. The earth 
is moved by hand, is assumed to perform its journey 
round the sun in 305 days, 5 hours, 48 minutes, and 
9 seconds. •The moon’s orbit makes a retrograde 
movement through all the signs and degrees of the* 
gretft Ecliptic circle in days, 8 hodrs, and 

^atof rtie apogee in 3,23Jrdays, 18 hours, trojiical 
time. • ^ 

I generally exhibit simple orrery in my astro¬ 
nomical lectures, and as it gives general satisfaction, 
and ajf»a Ainiher wiffi to have copied of its form, I 
send it to you, in order that they may sec il engraved 
iit your widely-cir^lated ]Magazintv>f which 1 have 
been a subscriber since its comiuenccinent. I may, 
at some future permd, render you a doeriplioii of 
the w’heel-work of this instioinieiit, as also of a 
variety of original and various astronomical ma¬ 
chinery, should the present be acceptable to your 
readers. e. ubnderson. 

improveme'nt of the dagiJerreo. 

■n'PE. • . 

The process of Mr. Wolcroft, an 
tented in England by Mr.^ffeard, foyquick^iig" 
the action of the Dagucareotype, so^s ^^^oduce 
the effect in a few secoflds, is now ci^i^ into 
practice at the Polytechnic Institution 111 taking 
likenesses. The room fitted up for the jmrpose is 
at the top of^the building in Caveiulish-sipiare. 
The roof is composed for thc^most part; of large 
sheets of plate-glass, stained blue to soften the light, 
and this glAss i^oofing traverses so as to mdtt the 
rays of the sun at any part Bf thedlay^ ^|ie sitter 
is placed on an elevated platform, with a 8U]ipait 
for the head, and thc^Earnera obscura rests on«a 
hhttf a few feet distance from him. The construc¬ 
tion of the camera itself, ns thus applied, consti¬ 
tutes part of Mr. Wolcrofl’s patent. Instead of 
using a lens to refract the rays of light to a focus, 
he employs a reflector, about seven inches diameter. 
By this means a much greater number of the rays 
^SBuing from the ofljfcct are concentrated within :«p 
given space than could be otherwise accomplished, 
and the image is consq^ently the brighter. The 
speculum may also be ^ced nearer to catch the 
rays of light than a lens, and this also affords an 
additional increase of collected rays in the image. 
The silvered plate, prepared with a coating of the 
vapors produced by iodine* mixed with nitric apid, 
or withJ)roinine,'SO as to quicken the aidion of the 
liglit, is put into the focus of the refleryng mirror. 
The person whose likeness is to be taken keeps his 
face steady fur a fe^ec^ds,fand Uie effect on jhe 
iodine coatii^g is produced. The pWe is then t^ken 
away, and excluded carefully from the light until it 
jwhas been exposed to^the vapor # mercury, which 
attaches to the parts acted cqi by the light, and the 
image becomes visible—a peifect fac-simileof natinW. 
Before the plate is exposed to the.lTght,* the iodine 
is washed off, and all further change is thqs pre¬ 
vented by exposure. The time occupied by the 
lirocess varies with the intensity of the light. Some 
likenesses were taken in five seconds, others occu¬ 
pied twenty, accc^ding as the sky was clear or 
clouded. The difficulty experienced, is deter¬ 
mine the exact time that thv plate should remain 
exposed to the vapor of mercury, the requisite time 
is at present determined only by trial, and the judg- 
ment of the operator. It must therefore require 
SOUK practiee to produce the best possible effects. 
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DISTRIBUTION OF ANIMAt^S- 

On a superficial view, vegetables seem more abun¬ 
dant tlijin animals; so contrary, however, is this to 
fiftct, that the species of animaisy whbn compared 
' vrith tliose of plants* niay be considered in the pro- 
'portioif of 10 to 1. ^ence it follows that* bbtany 
vrheti compared with zcfUogy* is a very limfted study: 
plants, when considered K^Clation to insecLs alone* 

. bear no proportion in tlie %iniber of the species. 
The phanerugiiknous plants ofaBntain have been es¬ 
timated ^n ruifbd numbers at ITiOO, while thi; insects 
that have already been discovered in this country 
fand probably^inany hundn^ds sflll remain unknovfn) 
amount to 10,000, which is n:]|>re tliaii six insects to 
one plunt. It is therefore obv^)us that the know¬ 
ledge acquired of the gcographie.il distribution of 
animals, in iKirnparison ivith v^hat is known eff plants, 
is slight and unsatisfactory : it is likewise attended 
with difficulties inseparable from the nature of beings 
so numerons and diversified, and which will always 
render it Comparatively imperfeef. It rarely hap- 
opitftjtliat single specimen of a'plant is found iso¬ 
lated ; the botanist cun therefore immediately arrive 
^^ertaii^'Mcliisioi^ : if 1|^ is in a niountanious f 
country l&is enabled d:o trace, without much diffi- 
lowest and th^)iighest elevation at which 
a paftiaa|ar species is found ; and the nature of the 
sod, which may be considered the food of the plant, 
is at once known. But these ailyantages do not 
attend the zoologist: his biAiness is with numerous 
functions in secret; wliile of the marine tribes he 
can q^ever hope to be acquainted with more than 
a more insignificant portion. The following obser¬ 
vations t^refore. be considered as merely an 

outline of those general laws which seem to regulate 
the geograjihy of animals. ® 

1'he distribution of animals on the face of the 
globe must be considered under two heads* general 
and particular. The first relates to families or 
groups inhabiting particular zones* nnd to others by 
which they arc represented in another hemisphere. 
Tlie second refers to the loc|| distribution of the 
Animals of any particular country, or to that of in¬ 
dividual species. * It is to the general distributum 
oi groups, as a celebrates^writer lias well observed* 
that the philosophic zoologist should first direct hid 
attention, rather than to the locality of species. By 
studying nature in her higher groups, we discover 
that certain functions a/e developed under different 
fogois, and wc begin "to discern ilbrnething of the 
gretft plaft of providence in the creation of* animals, 
and arriv9at general results, which must be for ever 
hid from those who limit thdr views to the habita¬ 
tions of species, et *t(f *thel^ocal distribution of 
animals. ^ « 

Aifimals* like^plants, are generally found to be 
distributed in zom^s. Fabrickis, in speaking of inF 
sects, divides the globe into eight climates, which 
he denominates the*Indian* Egyptian* southern* 
Mediterranean,*northern* oriental, occidental, and 
Alpine. *In the first he includes the tropics; in the 
second, the northern region immediateljr adjacent; 
in the third, the southern ; in the fourth* the coun¬ 
cries bordering on the Mediterranean Sea, including 
also Armenia and Media; in tile fifth, the northern 
part of^sia, where the cold in winter is intense ; in 
the seventh. North America, Japan, and China; 
mid in the eighth, all those mountains whose sum¬ 
mits are covered with eternal snow. It is, however, 
easy to perceive, that this, though a very ingenious, 
is a very artificial theory; the divisions are Yague 


and arbitrary* and we know that animals of one 
country differ essentially fronf those of another* 
although both may enjoy the same degree of tempe¬ 
rature. M. Latrfiille has therAorc attempted a 
more definite theory. His two primary divisions 
are the arede and the antarctic climates, according 
to their siAation above or below the equinoctial 
line; and taking 12'^ of latitude for each climate^ 
he subdivides the whole into twelve. Beginning at 
^4" H. L., he has seven arctic climates; viz. the , 
polar, subpolar, superior, intermediate, supratfiopi- 
cal* tro[ycal, equatorial: but his antarctic climates, 
as no land has been discovered below *50^ S. L.* * 
amount only to five* beginning with the equatorial* 
and terminating with the superior. He proposes, 
alsg* a further division of siibclimates, by means of 
certain meridian lines; separating thus the old 
world from the new* and subdividing the former 
into two great portions; an eastern, beginning with 
India; and a western, with Persiaf He proposes* 
further, that each climate should be considered os 
having 24* of longitude and 12* of latitude. This 
system certainly approaimates more to what we see 
in nature thifti that proposed by Fabricius; yet Mr. 
Kirby observes with truth, that the division of the 
globe int9 climates b/ equivalent parallels and me¬ 
ridians wears the* appearance of an artificial and 
arbitrary system, rather than of one according to 
nature. 

IMr. Swainson considers that the geographic dis¬ 
tribution of animals is intimately connected with the 
limits 8f those grand and nbvioii^ sections into 
which the globe is divided ; and that in proportion 
to the geographic.'il proximity of one continent to 
another, so will be either the proportional iileiirily 
or the analogy of their respective animals, lie con¬ 
siders Europe, Asia, and Africa as agreeing more 
particularly in possessing certain animals in common, 
whicli 8(^m excluded altogether from America and 
Australia; 1 oth of whieh are not only isolated in 
situation, but their animals have a difference of 
form and habit from those of the three continents 
of the old world. He considei^ that the animal 
geography of A^fia is connected with that of Aus¬ 
tralia by the intervention of Borneo, New Guinea* 
and the neighbouring isles; wdiilc that of America 
unites with Europe towards the polar regions. 
These five great types or divisions will, of course* 
present certain affinities or analogies dependent 
upon other causes* arising from temperature* food* 
and locality. 

Vertebrated animals have a wider range than in- 
vertebrated animals* thus resembling man* who is 
spread over the whole earth : the dog and the crow 
are found wild in almost every climate; the swal¬ 
low traverses, in a few days, from the temperate to 
the torrid zone ; and numerous other birds atm if 
ally petform long migratio*;s. Next to these, insects 
above all the other Iiiverlbbra+ie, enjoy the widest 
range; the housuifly of America and of Europe ur& 
precisely the same; and Mr, Swainson ; us observeck 
in Brazil vast flocks of •hntterdies, whicli annually 
migrate from the interfrjr towards the coast. 

Marine animals have, in general, a wider range 
than those* strkitly terrestrial. This may psobabljr 
originate in their being more independent of the 
effects of temperature. It is remarkabU, that, with 
the exception of ftic crow and two or three othen^ 
the land birds of America di/fer entirely from those 
of Europe, yet that nearly all our aquatic species 
are found both in the new world and in the southern 
coaats of Africa. 
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Subordinate to the five ideographic groups already 
noticed, temperatui^ may be considered the princi¬ 
pal regulator of the station of animals ; it has like¬ 
wise remarkable ftifluence on th^ir clothing. Many 
quadrupeds, inhabiting the colder regions, appear in 
their natural colors dpring summer, ^ut become 
white in winter. The same chance talces place in 
the plumage of several land birds ; out is not obser¬ 
vable in insects, or the other invertebrate groups. 
Temperature has likewise a great influcricc am thef* 
siseand color of animals. The Sphinx convolvuli 
of Europe is tound also in India, but of ^ much 
* smaller sizh and more distinctly colored : this is 
usimlly tlie effect of he"* upon animals whose chief 
range is in temperate latitudes. On those which 
may be considered interlropicul, a greater degree of 
heat not only iiiercases the brilliancy of their colors, 
but adds to their size. There are many birds and 
' inaecL. common both to C'cntral Brazil and Cayenne; 
but from the greater beat of the latter country, the 
speeuiiens are always larger and their plumage more 
beautiful. Teinperuturc likewise aflects the clothing 
of animals in respect both tio quality and quantity. 
This is more particularly observed in such domesti¬ 
cated animals as have been transplanted from their 
natural climates. The covering of swine in warm 
countries consists of bristles of tRc same form and 
tixtiirc, tliinly (]i^pcrscd ; while the same animals 
in colder climates have an aiUhtional coating of line 
frizzled wool next the skin, over which the long 
bristly luirs projei’t. The difference is very re¬ 
markable in the swine of iioiihern Europe and those 
of tropical America, the* latter appearing almost 
naked : it may be observed in a less degree in those 
of the south of England anti the north of Scotland. 
Simila- appearances present themselves among the 
sheep of warm and cold countries : tlie decce of 
those of England consists entirely of wool, while 
the sheep of Shetland and Iceland possess a fleece, 
containing, besides the wool, a number of long hairs, 
which give it an appearance of being very coarse. 

(7h bv continued. 

GILDING ON STEEL. 

Dissolve any quantity of gold or platina in nitro- 
inuriatic acid {nqna reyia)^ until no eflervescence is 
occasioned by the application of heat. Evaporate 
the solution of gold or platina, thus formed, to dry¬ 
ness, in a gentle heat; (it will then be freed from 
all excess of acid, which is essential); and re- 
di'-’solve the dry mass in as little w'Hter as possible : 
next take an instrument which is used by chemists 
for dropping liquids, known by the name of a sepa¬ 
rating-tunnel, having a pear-shaped body, tapering 
to a fine point, and a neck capable of being stopped 
with the finger or a cork ; which may contain a 
liquid ounce, or more : fill it with the liquid about 
one quarter part; and the other three parts, must 
be filled with the very best sulphuric ether. If this 
rightly managed, the two liquids will not mix. 
Then, place the tube in a jiorizontal position, and 
fently turn it round witli the finger and thumb. 
The etlier will very soon be impregnated with the 
platinajor gold, which may be know^ by,its change 
of color. Replace it in a perpendicular position, 
and let it rest for twenty-four hours ; having first 
stopped the upper orifice with a small cork. The 
fiijuid will then be divided into two parts ; the 
darkest colored being underneath. To separate 
them, take out the cork, and let the dark liquid 
flow out: when 4it has disappeared, stop the tube 


inimediatety with the cork; and what remains in 
the tubeiS fit for usfc, and may be called the gilding- 
liquid. Let it be put into a bottle, and tightly 
corked. When an article is to be gilded, g vessel 
of glass or unglazed ware must be provided, of just 
sufficient size to admit the article : it must then be 
filledf with the gilding-liq^M nearly to tlie lop. 
The steer must be very hiir«y polished, and be en¬ 
tirely free from rust Oj^rease. A basin, full of 
clean water, must hw ready at hand; the article 
must be ii\imeraed inso the gilding-hjiuid, and al- 
luv^ed tu remain as snort a time as possil^ ; then 
be taken out, quieWy plunged into the water, and 
well rinsed : it must next be dried^with bKitting- 
paper, and be placed^in a temperature of 150" Fahr. 
till it he completely Seated throughout; it may then 
be polished with rouge and a sof^ leather ; or, which 
is bette^, be burnished. 

It will be as well to observe, perhaps, that the 
muriate of gold or platina, formed by digesting these 
metals in nitro-muriatic acid, must be entirely free 
from all excess acid; because it will^otherwi>e 
act too forcibly OQ the steel, and cau.se( 4 the«coiK-« 
ing of gold to peel off. Pure gold must be employed. 

^The other must not bet shaken evith tlW^.muriate^**^ 
gold, as is advised in cheiqicjifl piiblic(^i<»^s; for it 
will be sure, then, to contain acid ; bull, ifSt.® two 
liquids be brought into contact, by the ni^slion de¬ 
scribed, the affinity existing between ether and gold 
is so strong, ns tc overrule the obstacle of gravity, 
and it will hold the golu in solu^n.. The ethereal 
solution may also be concentrated by gentli? evapo¬ 
ration. Can^must be taken not to wipe thtusteel 
until the heat has been applie/l. This gild^ is an 
effectual protection against rust; ^hiF is,*at the 
same time, very ornamen{al. 

OBSERVATIONS ON THE FORMATION OF 
MISTS IN PARTICULAR SITUATIONS. 

IIY SIR HUMniREY DAVY. 

All persons who have been accustomed to the ob¬ 
servation of nature, must have frequently witnessed 
t]|^ formation of misflf over the beds of rivers and' 
Isikes in calm and clear weather after sun-set; and 
whoever has considered th^e phenomena in relation 
to the radiation and comniunicutinn of heat and 
the nature of vapor, since the ]>uhlication of 
MIM. Rumford, Leslie, Dalton, and Wells, can 
hardly have failed to disifbver the true cause of 
them. As, howt^er, I am iiwt aware that any wui|^ 
has yet been published in which this camfb is f«lly 
discussed, and as it involves rather ccviplicated 
principles, I shall make no apology for offering a 
few remarks on the 8i|^jeqt4o tlie Royal Society. C 

As soon the sun has disappeared from apy 
part of the globe, the surface begins to lose«heat 
by radiation, and in greater propdilions as the sky 
is clearer; but the land andiwater are cooled by 
Ibis operation in a very different manner : the 
pression of cooling on the land is^fimited to the 
surface, and very slowly transmitted to th^intecior; 
whereas in water above 40" Fahrenheit, as soon as 
the upper Stratum is cooled, whether by radiation 
or evaporation, it sinks in the mass of ^fluid, and 
its place is supplied' by water from below, and till 
the temperature of the whole mass is reduced to 
nearly 40" F., the surface eilnnot be the coolest 
part. It follows, therefore, that wherever water 
exists ill considerable mass, and has a temperature 
nearly equal to that of the land, or only a few de- 
greea^btlow it, and above 40" F. at sun-set, its aur- 
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face during the night, in calm and cleaj weather, 
win be warmer than that of the contiguous laud ; 
and the uir above the land will necessarily be colder 
than tl^at above the water; and when they both 
cchitain their due proportion of aqudous vapor, 
•and the situation of the ground is such ns to permit 
the cold air from thef^nd to mix with the trafmer 
air above the water, mis^r fog will be tlA result^; 

, wliicli will be so much ^^ter in quantity, as the 
land surrounding or inclosiiq^ the water is higher, 
the water deepei*, and the tem^rature of the water, 
which wiJ[l coirfbide with the q&ntity or streftgth^of 
vapor in the air above it, greater. 

1 shall detail some observatims which appear to 
me to show the correctness of this view. Jane 9th, 
10th, Hth, the temperature of^he atmosphere and 
of the Danube was repeatedly examined during a 
voyage that I made upon this river from llAiisbone 
to Vieiimi, and on each of these days, the sky being 
perfectly clear, the appearance of mist above the ' 
river in the evening uniformly coincided with the 
diminutioif of the temperature of the air from three 
degfpes Mow that of* the river, and the dis¬ 
appearance of fog in the morning with the elevation 
.o^^he tc^Pf^'srature^of the siir above that of the 
river. Firftn Ratisbune to Passau, the temperature 
(4* the* l^anu€e was preyTy fair throughout the 24 
hours, bving highest, 62^* F. or F., between 
twelve and two o’clock, and about one degree less 
before sun-rise, the temperature #)f the air from 
61'^ F. to 73^ IJ. during thef day, and from Gl° to 
r»r’ during the night. Below Passau, the Inn and 
11/ H^w into the Danube. The Danube jvas greenish, 
the liinjnul a milky blueness, the llz was perfectly 
pclluricb; oiH iffirn the rapidity with which the Inn 
ilt'scended, its waters at tl^is spot give their tint to 
the whole surface. On examining the tempen^ture 
of these rivers at six o’clock, a.m. June 11, that of 
the D.miibe was found to be 62^ F., that of the 
Inn 5G.^'^ F., and that of the llz F.: the tem¬ 
perature of the atmosphere on the banks where 
their streams mixed, was 54^. The whole surface 
of the Danube was covered with a thick fog ; on the 
Inn there was a slight mist, and on the llz barely ti 
haziness, indicating the deposition of a very small 
c]ua[itity of water. About 100 yards below the 
place where the three rivers joined, the temperature 
of the central part of tKe Danube was 59” F., and 
liere the quantity of mis^ was less than on the bed 
of the Danube before the junctior^; but about half 
a fhile bdow, the warmer water hnd again found its 
]>lac% at cne surface, and the mist was as dl)}>ious as 
before tli# union of the three rivers. June 12th, 
the evening was cloudy, and yie temperature of the 
atfnospherc remaineef tilffliirter^ark higher than that 
, of the river, being, when the lust observation was 
made* G0”F., whe^ there was not the slightest ap-^ 
jiearance of mist. Tlie sky iVas clearer before sun¬ 
rise on tlic 13th, and^he thermometer immediately 
after sun-rise, in the air above the river, stood at 
55 ^'^F., tijp temperature of the Danube being 61”F.; 
a thiif mist was seen immediately above the river; 
hut there being no mass of vapor to exclude the 
sun-beams, it rapidly disappeared ; and was not 
visible a few feet firom the sur^ce ; and in half an 
hour the whole atmosphere was perfectly trans¬ 
parent. * 

In ]»assTng along the Rhine from Cologne to Cob- 
lentz. May 31st, and June 2nd and 3rd, the nights 
being very clear, the same phenomenon of the 
f<M ination of mists was observed, precisely lyider 
tlic same circumstances ; but as I could examine the 


temjierature of the air and the river only close to 
the banks, and in two or three %itiiationB, my ob- 
servations were less precise anti less numerous; tlie 
mist formed later irt the evening, ^nd disappeared 
sooner in the morning than on the Danube ; which 
was evident^ owing to tlie circumstances of the 
atinosphere^ing warmer, and the river colder, the 
temperature of thS one being from 60” F. to 75” F.* 
during the day, and that of the river, where 1 
txamin^d it, from 59° to 60” P. ^ 

July 11th, 1 examined the temperature of the 
Raab, n^ar Kermond, in Hungary, at seven o'clock 
p.m., and found it 63” F., that of the atmosphere * 
being 72” F. During the whole evening tlihre were 
some thin fleecy clouds in the western sky, whioli 
beiqg lighted up by the setting sun, greatly inter¬ 
fered with the cooling by radiation from the earth, 
and at half-past nine, the thermometer, in the 
atmosphere, was sfill G9” F., and at hatf-pa*:t ten ’ 
67^ F., when there was not the slightest appearance 
of mist. In the morning, before sun-rise, the tem¬ 
perature of the atmosphere on the banks was 61” F., 
that of the river 64” and now the bed of the 
river was hlkd with a white thin mist, which en¬ 
tirely disappeared half an hour after sun-rise. 

I made^imilar observations on the Save, in Car- 
niola, in the end of August: on the Izoii/o in tlie 
Friul, in the middle of September ; on the I’o near 
Ferrara, in the end of September; and repeatedly 
on the Tiber, and on the small lakes in the Caui- 
pagna of Rome, in the beginning of October; and 
1 have ifever in any instance observed the formation 
of mist on a river or lake, when the temperature of 
the water has been lower^ian that of the atmosphere, 
even when the atmosphik was saturated with vapor. 

It might, at first view, be supposed, that whether 
the cooling cause existed in the water or the land, 
the same consequences ought to result; but tlic 
peculiar properties of water, to which I referred in 
the beginning of the paper, render this impossible. 
Water in abstracting heat from the atmosphere be¬ 
comes lighter, and the warmer stratum rests on die 
surface, and its operation in cooling the atmosphere 
is extremely slow; besides, the cooled atmospheric 
stratum remains in contact with it, and water cannut 
be deposited from vapor, when that vdpor is rising 
into an atmosphere of a higlier temperature than its 
own; and the law holds good however great the 
difference of temperature. Thus, August 26th, at 
sun-set, the day after a heavy fall of rain, and when 
the atmosphere was exceedingly moist, 1 ascertained 
the temperature of the Drave, near Spital, in Ca- 
rinthia, and though it was 14” F. below that of the 
air, yet the atmosphere above the river was perfectly 
transparent. 

It may be imagined, but without any reference ^ 
the cooling agencies of the air from the land, mist 
may fdl*m upon rivers and lakes, merely from the 
loss of heat by radiation, from thft air, or the vapor 
Itself immediatel} above the water; and that the 
phenomena is merely one of the formation oH 
vapor, the source of heat being in the water, an^ 
its deposition, the source of cold, being in the 
atmosphere; but it is extremely improbable that 
air or invisible vapor, at common tempeftitures, 
can lose any considerable quantity of heat by radia¬ 
tion ; and if mis^ could be formed from such a 
source, it must always be produced to a great extefll 
upon the ocean in calm weather during the night, 
particularly under the line and between the tropics, 
which the journals of voyages sufficiently prove is 
not the case. 1 have myself had an opportunity of 
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of making some observations which coincide with 
this view* Durisg a voyage to and from Pola, I 
passed the nights of Sept., 3rd, 5th, and 6th, off the 
eoast of Istria ^ there was verj^ little wind on either 
of the nights, and from sun-set till nearly midnight 
it was perfectly calm in all of them. On the 3rd 
it was cloudy, and the lightning was p&'ceived from 
a distant thunder-storm, and the vessel was never 
ftir from the shore; but on the 5th and 6th the sky 
was perfectly clear, and the zodiacal light, al^er sunc 
set, wonderfully distinct and brilliant, particularly 
on the 5th, and we passed, by the help of oars, from 
two to eight miles from the shore. The tempera¬ 
ture of«the sea at sun-set was 76^ F. on the 5th, 
77^ P. on the 6th, that (if the atmosphere imme¬ 
diately above it 78*^ F. and 79° F. On the 5th at 
midnight, about live miles fioin the shore, the fem- 
perature of the sea was 74° F., and that of the 
atmosphere 75° F. There was not the slightest 
appearance of qiist on either of these nights on the 
open sea, or at any distance from the land ; but 
close under the hills of Istria there was a slight line 
of haze visible before sun-rise, which was thickest 
under the highest land ; arftl as we ^proached, at 
sun-rise on the 7th, the mountains of^he Friul, the 
tops of those nearest to Trieste were seei^ rising out 
of a thick white mist, whic.h had nut reached a 
quarter of a mile from the shore. 

After mists have formed above rivers and lakes, 
their increase seemn not only to depend upon the 
constant operation of the cause which originally 
produced them, but likewise upon the rnijialion of 
heat from the superficial particles of water com¬ 
posing the mist, which produces a descending cur¬ 
rent of cold air in the ver^ody of the mist, whilst 
the warm air continually s^ds up vapors : it is to 
these v.ircumstances that the phenomena must be 
ascribed of mists from a river or lake, sometimes 
arising considerably above the surrounding hills. 
I have often witnessed this appearance during the 
month of October, after very still and very clear 
nights, in the Campagna of Rome above the Tiber, 
and on Monte Albano over the lakes exi.^ting in the 
ancient craters of fids extinguished volcano, and, in 
one instance, on the 17th of Octr^ier, before sun¬ 
rise, there not being a breatVi of wind, a dense white 
doud of a pyramidal form was seei. on the site of the 
Alban lake, and rising far above the highest peak of 
the mountain, its form gradually changed after sun¬ 
rise, its apex first disa])pcared, and its body, as it 
were, melted away in the sun-beams. 

Where rivers ri^e from great sources in the inte¬ 
rior of rocks or strata, as they have the mean tem¬ 
perature of the climate, mists can rarely form upon 
them, except in winter, or late in autumn, or early 
in spring. In passing across the Apennines, on 
Qctober Ist, 2nd, and 3rd, 1818, there having been 
much rain for some days preceding, and the nights 
being very clear, 1 observed the beds of all th^ rivers 
in the valleys filh^d with mi.st, morning and evening, 
except that of the ('litmnnus ne&r its source, in 
4krhich there was no mist, and this river rises at once 
^ro a limestone bed, and When I examined it, at 
half-past six o'clock, o.m., October 3, was 7}° lower 
than the atmosphei e. 

Gre;ft dryness in the air, or a cul^-pn^oC dry air 
passing across n ri\er, will prevent the formation of 
mist, even when the tcmpfratiirf of the w'ater is 
Much higher than that of the atmos])hcr( ; thus, on 
the 14th of June, near Mautern, though the Danube 
at fi\e in the morning was 61*^ F., and the air only 
54°, yet there was no :ni^t ; but a strong easterly 


wind blev^ and from the rapidity with which water 
evaporated, it was evident that this wind was in a 
state of extI^eme dryness. 

The Tiber has furnished me with a number of 
still more striking examples. October idth, the 
night having been very clear, on arriving at the4 
Ponte <Mello, at half-past jgc in the moAiing, I 
found n<k mist on the rivej^et the temperature of 
tlie air immediately abovt it was 48° F., and that of 
the river 56° F.; a sbllfng north wind blew, which 
indicated, by the hmometer, a degree of dryness 
of«56°,«and this parrof the river was^posed to it; 
but the valley above, where the river was fheltered 
from the wind, waf full of mist, i^d the ^ist in 
rising to the exposed level might be seen, as it were, 
dissolving, pre8ehtin| thin stris which never reached 
above a certain ele^ion, and many of which disap¬ 
peared ra few seconds after they i:ose. From the 
I3th to the 25th of October, during which time the 
tramontane or north wind blew, I witnessed repeat¬ 
edly the same phenomena, and in the whole of this 
time there was only one morning when there was no 
mist in the sheltered valley, and the cause was 
fectly obvious; the night had been very cfoud/, a^ 
the thermometer, befo^ sun-rise, indiqg^ed a diffe¬ 
rence of only one degree iri^tlft atmo8|jJ^e bdHftI * 
that of the river. • % 

It is not my intention tef discuss the gcn^^fol'sub¬ 
ject of the deposition of water from the atmosphere 
in this paper; but merely to describe a local cause 
of considerable Extent ^and variety in its modifica¬ 
tions, and which is uni without an* efiVet; in the 
economy of nature ; for verdure and fertility, in hot 
climates, geniTally follow the courses of rivers? and 
by the operation of this caU60, are to the 

lulls, and even to the plains surrounding then 
l-Miiks.— Philosophical Tsansactiom^ 

ON SEASONING TJMHEIl. 

The premature decay of timber, and especTally of 
the oak, by what is lechniLMlly called the dry rot, 
is a subject which has orcupicil no sniail share of 
public attention. If ire may credit all that we reail 
afid hear, the immersing of timber in Kyan’^s mer¬ 
curial preparation is the nearest approximation to 
the long wished-for desitliTatuin. Still 1 cannot 
conceal my doubts as to its general utility. Its 
application to timber for lighter |uirposes may be of 
much use in promoting tbii ability; but its action 
on the huge tinkers of cve\) a third-rate man of 
war will, 1 fear, come infinitely short of gxpe^f- 
tion ; ancT, indeed, I think ^t highly ])rol^ble that 
after-experience will prove that, from the naims of* 
a decided specific, Kyvi’s m^ocess must degenerate 
to the rank of an expAisive auxiliary. N 

In all our attempts to arrest the progress of dry 
(pt, there seems to be an Obvious nrisdirection ol* in¬ 
quiry ; our investigations not having been yet directed 
to the more immediate caus^of the malady. In 
organic bodies preventives are always* preferable to 
cures ; therefore, wherever detrimental effects pre¬ 
sent themselves, we ought at once to turn our aRen* 
tiou to tlif^ producing cause with a view to its re¬ 
moval, rather than to the application of temporary 
pallititives. That thq appearance of precocious de¬ 
cay in manufactured timber may be traced to the 
presence of alburnous matter, in its fluid stiate, in 
the sap vessels, is a fact genemmy admitted? When 
an oak tree with its vegetative powers in full opera¬ 
tion is felled, the sap, or alburnous fluid, not having 
been perfected, oi converted by the process of folia 
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ceous elaboration to its ultimate pnrpos|, becomes 
stagnant; putrefaction speedily commences, and in 
in a short time communicates with, and conta* 
minates, the sounder parts of the fibrous column. 
The direct means emjiloyed by nature in decom- 

• posing vegetable matter does not appear to have 
received its due sba^ of consideration frbnf the 
naturalist. The agencyigf alburnous matter in ^ 

^ imperfect state is allowea’;^but, judging from the 
analogy that subsists between animal and vegetable 
creation, we ca« only view thiMS a secondary cause. 
In all bodies,^whether animu*^ or veget^lef where 
vitality nas ceased to exist, it se^s to be a universal 
law of iiature, the process of decomposition, to 
employ some active foreign poiwer. Self-destruction 
forms no clause in the natur^code; therefore we 
may rest assured that there is something else in 
operation, than merely the presence of siinpAs albur- 
iious fiuid. Animal bodies contain the seeds of 
corruption within themselves; the ditferent fluids 
teem with countless millions of niiimatcd beings. 
When the^-vital functions are brought to a close, 

• tin;^ tenants of the iTeins and arteries com¬ 

mence the work of devastation upon the more 
assai lable-master: tj^e putrid engenders ani- 

'fflSls of lal^er dimensions, to gnaw the sounder por¬ 
tions of %lie frAae, and, sl^rtly afterwards, the loath¬ 
some task of uniting earth to earth is accomplished. 

It is possible that the decomposition of vegetable 
substances is performed by means got very dissimi¬ 
lar to that of animals. Tke germs of the dry rot 
may be communicated to the fibrous mass through 
the qpedium of the secretive organs at the root. 
Doubtles^ the alburnous fluid is tenanted by legions 
of aniiiSlculfli^he putrid remains of which in the 
sap vessels may form a soil, or bed, for the deve- 
lopement of the embryo *fungiis. Immersion in 
corrosive sublimate imparts no additional strehgth 
to the woody fibre, it only destroys the vitality of 
the matter in which the dry rot originates ; and, if 
the foregoing remarks on the origin of the malady 
are based in truth, then we have within our reach 
agents equally, or even more, ^flective, and far less 
expensive, than corrosive sublimate. If it can hg 
clearly proved, that unconverted sap in timber is 
the source of the dry rot,^s already suggested, then 
I have succeeded recently in the inventing of a pro^ 
cess, whereby the sap can be completely extracted 
from logs of almost any size. By this process (the 
material for the preparing of which can be had for 
pidking up anywhere) Tfind that oik timber can be 
divdited of the sap, and so seasoned, thift, in less 
than ten kburs after being cut, it may be put into 
the hands of the carpenter. It was my intention 
to apply this procesi to^frevanting the shrinking 
and twisting of larch timber; but I have not had 
an opportunity as^yet of making the experiment: 
from what I have seen of its* effects on oak, how-* 
ever, I entertain the meat sanguine hopes of success. 

An aptitude. to act* on superficial evidence is a 
fault common to*our nature; and hence we are too 
often kd Co mistake effect for cause. Precocious 
decay, or dry rot, is an effect, in my opinion, pro¬ 
duced in most instances by the very questionable 
manner in •which oak timber^ is harvested. In 
felling most of the other species of hard-wood trees, 
il^is an Invariable practice to have them cut down 
when vegt^ation is in fta most inert state ; but, from 
the great value of its bark, tlie oak forms an excep¬ 
tion to this most judicious rule. The process of 
disbarking can only be performed when vegetation 

p • b in full activity, and certainly it requires no argu¬ 


ment to show that this, of all seasons in the year, 
is the most improper to fell tiiilber of any sort, if 
durability is to be taken into consideration. Oak 
bark forms no contemptible item ift our inland com¬ 
merce ; and to propose that all oak-trees to be ap¬ 
plied to m^ne constructions should be cut down 
in the monms of December and January, will be a 
8tartling%nnoun9emetit to some economirsl pro¬ 
prietors and stewards, as by such a course the value 
uif the^bark must be sacrificed ; but I propose no ^ 
such thing to them. Let it be remembered that I 
am writing with a view solely to the stability of the 
wooden ‘walls oiT old England. 1 am not patriot ’ 
enough to recommend individual eacrtfic^ for the 
public good, when there exists no necessity for it. 
Thb is the age for compensation and when, 
collectively, we can afford to present the West India 
planters with twenty millions stetling for performing 
one single act of justice, surely, when treating with * 
oak-venders to furnish our timber dvpdts with sound 
material, we can well afford to make an equitable 
allowance for the bark, if it can be proved, as I 
think it easily may, tlint^e would be gainers thereby. 

All timberfsthen, for the use of the British navy, 

> ought to be purchased growing, with an under¬ 
standing l^tween the extracting parties, that the 
vendor shall be bound to fell the trees at such sea¬ 
sons as may be agreed upon ; namely, In the months 
of December or Januarjr* Had some such plan os 
this been adopted long ago by the officers of the 
public dockyards, it is my firm belief that dry rot 
would hive been much less prevalent. Even the 
process of felling herein recommended is susceptible 
of improvement. Where any large oak tree fit for 
naval purposes is sold, *it might be arranged that 
the purchaser should be allowed two, three, or 
more, years to remove it. In this interim, vegeta¬ 
tion might be gradually retarded, by severing from 
the main j'oot, annually, so many of the principal 
lateral roots, until the foliage all but refused to 
expand. Under this treatment the usual copious 
flow of sap woul.d be diminished ; and, by reducing 
the medium of its ascent aiinuaUy, the fibre would 
become seasoneik &nd would acquire a rigidity and 
toughness not obtainable under the old regimen. 

Cattle Mhby .« MUNRO. 

PETRIFIED HUMAN BONES. 

Dr. Lund, now residing at Lagoa Santa, in Brazil^ 
states that upon a late journey into the interior of 
Brazil, he bad, for the first time, met with human 
bones, in conjunction with the bones of acknow¬ 
ledged extinct animals, which must be of an ex¬ 
traordinary antiquity, perhaps the oldest human 
bones that have ever been found ; for they are in 
part petrified, and in their preserved condition alto¬ 
gether correspond with those of the extinct animals^ 

' in connexion with which they were found. They 
will, he observes, throw a light on the nature of 
the inhabitants of this part of South America, in 
times which go much farther back than our know¬ 
ledge of this part of the world. The formation of^ 
the cranium is extraordinary, inasmuch as the fore¬ 
head does not rise in the same plane with the face, 
but forms a»conziderab]e angle, by which pecidiarity 
they difler from all craniums of living races or men, 
and resemble the depressed heads represented in 
the ancient drawings of the Mexicans. In 
nexion with the extraordinary bones, was found a 
hemispherical-shaped atone, quite polished on the 
under surface, which had evidently been used for 
rubbing. 
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MEDICAI. RECEIFfS. 

KOK THK TKETII. 

HudsmCs PH^ervatiroe conskts of equal parts of 
the tincture of barki myrrh, and cinnamon, with a 
little gum arabic. 

Rennie^s is made^by mixing 4 graiAs of chlori¬ 
nated lime (chloride of lime) witR 2 draiA of pow¬ 
dered gum or red coral; this is recommended as a 
sweetener of the breath, and to take off yeyownean 
from the teeth. 

Greenouffh's Tincfnre ,—Take 2 ounces of bitter 
almonds, Jhalf an ounce each of Brazil wood and 
cassia la:rrirs, 2 drams of Florentine orris root, 1 
dram each of binoxal.iie of potass, alum and cochi¬ 
neal, half an ounce of spirit of horse-radish, and 2 
pinta of spirits of wine. * 

Green's 7bwM-/;owv/cr.—Take 1 ounce each of 
dried sage leaves, crust of bread, and chloride of 
sodium, and 1« drum each of nutmeg and cloves 
powdered ; triturate and mix in n mortar. 

RujtsinVs Tincture fur thp Teeth .—Take 8 ounces 
of Florentine iris root and jhatany root, 1 ounce of 
cloves, I scruple of arnhergfisc, 2 g^iiiis of musk, 

2 pints of spirits of wine; make a tincture and f 
apply it with a bit of spoVge or cotton, c It is not 
so good as tincture of myrrh. 

DeleecoW^ Myrtle 'Opiate .—Simmer 2lbs. of 
honey with half a pint of rose-water in an earthen 
vessel over a slow fire, for a few minutes, and then 
mix it with a tooth-powder prepared from myrrh 
and Armenian bole, into a soft paste. It laid on 
with a brush and is good fur sweetening the breath. 

Parinian JJentrifee .—'Fake 4 ounces each of pow¬ 
dered Florentine iris find Peruvian bark, 12 ounces 
of prepared chalk, (whiting,) 1 ounce of myrrh, 1 
ounce and a half of rose-pink, and 16 drops each of 
the oils of cloves and of cinnamon. 

Barker'it Tmth Uncture .—Take any quantity of 
alcoholic infusion of pyretlirum, (feverfew) and 
color with tincture of red cabbage. 

Laennic's Remedy far Toath’-ache .—Mix I dram 
of creosote and 1!^ drains of spirits of wine ; to be 
applied on cotton wool. ^ 

Mineral Metallic Cement .—An amalgam of tin 
foil and quicksilver, combined with iron tilings, 
finely levigated for tilling decayed teeth. 

Le Dray'a Marmoretum .—An amalgam of tin 
foil with quicksilver, combined with some very finely 
powdered flint glass. 

Malian's Succedanefim is nearly the same as 
the tin-foil on the back of looking glasses. It may I 
be made by nibbing together quicksilver and tin- 
foil in a mortar, or melting them together in a ladle 
over a tire, and applying them while warm. It 
grows harder by degrees as the quicksilver becomes 
absorbed. 

Lardner^s Prepared Charcoal. —Chalk, ccolored 
grey with charcoal. 

Grosvenor's Tooth-powder. —Jlose-pink t31b8., 
pulverized orris root Jib., oyster shells Slbs., oil of 
rhodium 25 drops. 

^ Asiatic Dent^rice. —Powdered red coral 8 ounces, 
Vrnetiun red 6 drams, red ochre and pumice stone 
each ^ ounce, musk J dram. • . 

Hethet^e Z)enf(/Hcc.—Cuttle tish bone 41b., cream 
of tartar 41 b. orris root 2 ounces* 

^ Green Tooth-powder.—J ^ty Age leaves, toasted 
crust of bread, and common salt each 1 ounce, nut¬ 
meg and doves each 1 dram. 


^ DErn.AlOAlKS; 

Om.XCOMrOKITIOSii to TAKV OVr 9(>PF|IT1.C0V4 iiaik. ' 

Take of quicklime lib., orpiment 3 drams, orris 
root 2 drams, saltpetre 1 dram, sulphurdram, 
soap-Iees half a pint; evaporate to a proper con¬ 
sistence. . 

Aoseate Potrder.—Tjimel 12 ounces, starch 10 
ounces, Wpiment 1 ounejv^^ mix them together. 

7?o.V/e’«De/>i7ofory.VTakcequalparts of orpiment' 
and quicklime, powd^ thern sejmlately and dissolve 
them in ^ter till thfV form a thicl^gpaste. This is 
lafd o^r the part whence the hairs are be re¬ 
moved, and afterwards wiped off vrith a wet cloth. 

Strony Depilatory .—Take 1 oillice of ivy 
and 1 dram each of lirpiment, ant’s eggs, and gum 
arable reduce to pewder and make into paste with 
vinega^ 

*I\iriish Depilattry.—Teduc 5 ounces of quick¬ 
lime and 1 ounce of orpiment, reduce them sepa¬ 
rately to tine powder, mix well and slfta If too 
strong add l-sev^nth or 1-eighth of starch powder; 
foVm into a paste witl; warm water, anil app^y as 
before. r « * 

Delecroix's Depilatory^ or Povdre Subtile ; and 
Colley's Depilatory t •composed like the 
quicklime and sesqui-sulpjmfet of arse^icTX^’^P^^^^^O 
perfumed with orris root powder and iemperefd 
with starch. 

[It is to be remarked that the use of all depilato¬ 
ries is attended frith danger, as it is by the absorp¬ 
tion of the very poisoiiSus sulpl|urct*of arsenic, that 
they produce the effect expected from them.— Ed.^ 

• - • 

lIAlll he. 

Essence of Tyre is merely a sSVlHlbn df nitrate 
of silver, (lunar caustic^ 

Grecian Water^ or HassarHs Dye^ is a solution 
of nitrate of silver, colored with syrup of buck¬ 
thorn. 

Orfila's Hair Dye .—Piumbite of lime, made by 
boiling for an hour and a quarter 4 parts of aul)>hate 
of lead, with 5 parts of slaked lime, and 30 parts 
of water, tilteriiig liie liquor, and collecting the 
fowder. This, in a warm solution, will dye the 
hair a tine black in one hour. 

lire's Dye. —Dr. Ure recommends a paste made 
by mixing litharge, slaked lime, and bicarbonate of 
potass, (pearl-ash) in various proportions, according 
to the shade of color desired; he states also that 
the salts of merpury, lead, ^jismuth, as well as their 
oxydes, blacken hair, by the formation, giostj;ilfo- 
bably, of metallic sulphuretl. 

Fox's Cream for the Hair.—Vot inVo a jar 2 
ounces each of marr%w and almond oil, 

melt gently by the ffre, and while; cooling, stir in 
2 drams of oil of jessamine or bergamot. 

Rofcland's Essenc^ of Tyre iw also a disguised 
solution of nitrate of silver. 

Rowland's Macassar Off is made hy boiling 
any rancid oil with onions or garlic,* to take off the 
bad smell, and scenting with oil of goscs,' and 
coloring while warm with alkanet root. * 

Note .—^We intend to give each month a collection 
of little-known and valuable receipts, sijnilar to the 
above. • 


Vote. 1 and 2 of this Magazine are nowj ready^ ele¬ 
gantly bound in Cloth and Lettered^ ptice ^s. each. 
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HYDRAULIC ENGINES- 


llAViNG considered in a foijner paper those hy-» and pa^'allel to the axle of the wheel, each corres- 

’ drauiic engines whicli act by the pressure of the ponding to one of the eight large cells, through 

Atmosphere, comnumlyScalled pumps, it is advisable which the water p^scs from the cells just mentioned, 

to direct a little* 4 ttention to the most remarkable of and after mnuing along the channels to a convenient 

those which act by mechanical means only. distance, escapes through orifices into a reservoir 

Of these, one of the moat ancient, as well as one placed just beneath the axle of the wheel. Thiif 

of the most effective, was the tympanum. the water is elevated through a vertical space equal 

It consists of a great hollow wheel, composed of to the radiiu o( the hollow wheel. When t^e tym- 

several planSs joined together, and well calked and panum is used to raise water from a running stream, 

piJiphed, forming, as its name imports, a kind of it is moved by means of float-boards impelled by 

barrel or ^um, and d^aving a horizontal axle on the stream; but ifhen employed to raise atagnaqt 

wliich it turns. The interior is divided by eight water, it receives motion from a foot-wheel placea 

partitions into as many equal spaces or cells, each of on the same shaft, turned by men walking inside. 

Which has an ojriflce of about half a foot in the rim The chief defect of this machine is, that it raises the 

of the drum or wheel, shaped so as to facilitate the water in the most disadvantageous situation possible; 

* admission of the water.; there are,•moreover, eight for the load being found always towards the eartremity 

hollow channels running contiguous* to each other of a radius of tlm wheel, arm of the efiective 
VOL. lU.—NO. JI, 
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lever ^hich answers to it, increases through the 
whole qiiadnint the water desLTil)c*s in p.wsing from 
the bottom of the jwhccl to the altitude of its eentre ; 
so that the pov,Tr must ac;t in like manner as if it 
were applied at a wineh-haodle, and eoiiseqik^ntly, 
cannot act uniformly. • ^ 

M. de la Faye, to remedy this i^lefeet, devised a 
machine which may here be described, together with 
the process of reasoning that led to it. 

» When we develope the cireimiferenee of a'circle,' 
a curve is described (f. r., the involute) of w'hich all 
the radii are so many tangents to the circle, and are 
likewise aU respectively perpendicular to the several 
points of the curve (^'S(;rihed, which has for its 
greatest ratlins a line c(jiijd to the periphery of the 
circle evolvetl. The truth of which is sliownrby 
geometricians when treating of the genesis of evolule 
gild involute curves. , 

Hence, having {in a\lo wliose cireumferenec a little 
exceeds the heiglit which the water is proposed to be 
elevated, let the eircumference of the a\lc be evolved, 
and make; a curved canal whose curvature shall coin¬ 
cide throngliout exactly with* tliat of the involute 
just formed : if the further extremity 1)f this canal 
be made to enter the water that is to be ^elevated, 
and the other extremity abut upon the shaft which 
is turned, then, in the course of the rotation, the 
water will rise in a vertical direction, tangential to 
the shaft, and perpendi(;u1ai' to the canal in whatever 
position it may be. Thus the action of the weight 
answering always to the extremity of a horizontal 
radius, will be as though it acted upon the invariable 
arm of a lever, and the power which raises the 
weight will be always the same : and if the radius 
of the wheel, of which this hollow canal serves as a 
bent spoke, is equal to the height that the w^ater is 
to be raised, and consequently equal to the cir¬ 
cumference of the axle or shaft, the power will be 
to the loail of water reciprocally as the radius of a 
circle to its circumference, or directly as 1 to 6} nearly. 

In M. de la Faye’s opinion, the machine ought 
to be composed of tj^nr of these canals ; but it has 
often been constructed with eight, as represented in 
our figtire. The wheel being turned by the impnl- 
sion of the stream tqioii the float-boards, the orifices 
L L, f^c., of the curvilinear canals, dip one 
after another into the water which runs into them ; 
and as the wheel revolves, the fluid rises in the 
canals, C, C, C, C, &c., and runs out in a stream M 
from the holes at N ; it is received into the trough, 
and conveyed from thence by pipes. 

lly this construction tlie weight to be raised offers 
always the same resistance, and that the bsast 
possible, while the power is applied in the most ad¬ 
vantageous iiimmer the circumstances will admit of. 
Af in many eases water is to be raised higher than 
the radius of any wheel that can well be^made, wc 
shall describe a machine called the Persian trheoly 
which, like the machine of ]M, dc Faye, may be 
turned by means of a strenm^of water acting upon 
the float boards of the wheel. It, had, however, 
the 'Usadvanlage attending the tympanum, whieh 
is, that it can only raise water to the height of its 
semi-diecneter. t 

'rhe backets B C D E, &c., are hang upon the 
wh^l by strong pins, fixed in the side of the. rim ; 
wjiMch must be made os high as tlie*water is intended 
to be raised above the level of that part of the 
stream in which the wheel is placed. As the wheel 
turns, the buok^ on the left hand go down into 
the water, where they are filled, and return up full 
on the right hand, till they come to the top at F ; 


w’here tlie^'' strike against tlie^ end of the fixed 
trough ()f by which they are overset, and so empty 
tlie water into tlie trough ; from w’hcnce it is to be 
conveyed in pipe.'? to any ]»lacc it i.s iuienUed for; 
and as each bucket gel.s over the trough, it falls into 
a pejpeiulicular positnin again, and co g^*s down 
empty till it comes to the (fator at A, wnerc it is 
filled as In-fore. On cacl^^iUjket is a spring, which 
going over the top or Vown of the trough O raises ^ 
the bottom of the bucl^c above the level of its mouth, 
and so causes it to empty all its water^nto tlie trough. 

DISTRIBUTION OF ANIMALS.^ 
(Remmed froingjyaye 1, and concluded,) 

The particular of local distribution of animals 
is aflbctgd by various causes which have little influ¬ 
ence on their geographic distribution. Thu.s the 
purely insectivorous birds of the family sylviadm 
feed on all small kinds of insects, without regard to 
any particular spqpies ; yet the sylviada?, of America 
and those of Europe ipre each characterized Jby a 
peculiarity of structure which invariablyvdcsignaW^s ^ 
, the continent to which they belong. The wryneck 
is represented in Aroeftca by the oxyrhynchus^au;^ 
tatus ; yet neither of these birds is fq^nfP to inhabit 
all parts of their respective continents : their rang^, 
on the contrary, is regulated by temperature, food, 
and other circumstances connected with local dis¬ 
tribution. 

From temperature onginate all the causes which 
affect local distribution, namely, food, situation, and 
migration. Were the climate of this country as 
unchanging as that of Brazilf the which now 

‘ have only a single brood in the yearmight fhen pro¬ 
duce several, and the srjraUow would no longer b& 
obligir^d to quit ns as now, for food in other climates, 
as soon as our insect season was at an end. Migra¬ 
tion and torpidity are equally the effect of tempera¬ 
ture ; the first depends upon the effect which the 
changes of the seasons produce in the abundance or 
scarcity of food, whether animal or vegetable; the 
Iq^ter is a state of inaction during which the neces¬ 
sity for daily nourishment is suspended. 

The migration of birds and of fish is more exten¬ 
sive than that of quadrupeds. The birds of the 
Polar regions migrate to Britain during severe 
winters ; while those of Africa come to us, in that 
season when the southern cheats are most intense ; 
but the same species which is migratory in giie^, 
country is in some cases stationary in another^ It 
is stated that the linnet is migratory in jgreeoland, 
but that it is stationary in Britain. 

The torpidity or h^beuiUtion of animals is evr- 
dontly designed to suspend the ne^ssity of taking 
food during the winter; although in some cases a * 
Small stock of provisions is laid bp,* mo^ probably 
to serve for nourishment previously to entire tor¬ 
pidity taking place. Several* quadrupeds are sub¬ 
ject to this partial suspension of life, ns the dor¬ 
mouse, hedgehog, bat, marmot, &c. It ft said that 
birds have sometimes been found in a similar state; 
but this is very questionable. Among insects, on 
the contrary, torpidity is very common,^nd a large 
proportion, when undergoing transformation, pass 
a considerable part of their lives in this state. 

Sitnation has an extensive' influence oft the local 
distribution of animals, although it has little on the 
geographical distribution of groups. Air, earth, 
and vjater, have their distinct inhabitants, which are 
again restricted to certain situations in their re- 
spective elements. The higher regions of the air 
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are frequented by the eagle and falcon Iribea ; the 
middle by the air-feeding birds; and the lower by 
insects which merely jump, or just tly above the 
ground.. The different situations on land, as moun- 
taihs, plains, woods, marshes, and even sandy 
deserts, are each peopled by distinct races of beings, 
ilbo^ Aibsistence is%iought for and furnished in 
peculiar spots. Thus tV^ range of any l^articubir 
Ispecies ;s seldom or neveV ^ntinuous, or uninter¬ 
rupted to its confines ; but is^'^ather dependent upon 
local causes, (|uite unconnected with ^geographic 
division^ Wafer is either the total or thd partial 
residence of animals innumerable ; but here situa¬ 
tion hat an equal influence 5 the deeps and the shal¬ 
lows of the ocean, its c.x]iose4 or sheltered shores, 
its sandy, rocky, or muddy hoMoms, are each the 
resort of different beings, widely distii^t from 
those residing in the streams, lakes, rivers, and 
estuaries of fresh waters. It is principally among 
insects that we And the perfect animal inhabiting 
a situation different from that wjiich was essential 
to itj existence in an imperfect state. The larvie 
• oMha Map-fly, known to the vulgar by the name of 
case-worm (trichupterse,) and of all the libullulm 
ontirelv in the water, preying upon other aquatic 
insects; biix a^ soon as the period of transformation 
arrives, fhey crawl on the plants, just above the 
surface, and bursting the skin, become winged 
insects, which immediately commence an uninter¬ 
rupted war upon others in their nc^ element. The 
larva of the well kilqwn eph^era is likewise aquatic, 
and spends nearly all its life in water; but the per¬ 
fect insect is urlthout jaws, mounts into the air, and 
seems how hv^to flutter and die. Many of the 
coleopteta pSSs the first period of their existence 
entirely underground, others in the trunks of trees; 
and others again in putrid substances; situqjtions 
very different from those which they frequent when 
arrived at maturity. Lepidopterous insects, after 
emerging from the eggs, undergo three changes, all 
of which are in situations totally opposite. In the 
larva state they reach their full dimensions by feed¬ 
ing upon the leaves of vegetttles ; they next pij^s 
into pupee, and become torpid either above or 
beneath the surface of the ground; from which 
they emerge, and again become inhabitants of earth 
and air as perfect winged insects. 

The rapacity of carnivorous animals has been 
considered by some writers to have had a considera- 
^ble^ effect on the distribution and even on the ex¬ 
tinction uf others; bu^ no instance haa^yet been 
brought fpjTward in support of this argument, nor 
does history furnish us with any proof of such 
having been the cass. iTJie ij^ssil remains of those 
stupendous carnivorous animals which have been 
' discovered of late years, and which existed in the 
antediluvian world, might htwe suggested this idea 
as pro&ble, and tliat ,the destruction among a host 
of smaller animals which would alone have satisfied 
the hunger of a»brood of lizards (like the plesiosau¬ 
rus) forty*feet long and six feet high, would soon 
have extirpated whole tribes *, but it must not be 
forgotten that these'gigantic animals belonged to a 
different creation from that which now covers the 
earth ; and that neither in Afriba or in India, where 
present races of caniivorouB animals are most 
ahundanliy has any i^ange or sensible diminution 
taken place in the proportion of those upon which 
they principally feed. 

Man alone has exercised, in various ways, a 
powerful influence on animalsi and on theflr dis¬ 
tribution : these changes, boweves^ are purely arti¬ 


ficial ; they have caused the partial dr total extinc¬ 
tion of some species, and the extension and domes¬ 
tication of others. Against many, hostile to his 
interests, man cuAries on a wur^of extermination, 
which, as population spreads, is at length eflected 
in particolr'^ countries. The wolf, once so abundant 
in Britain iliat their heads were received as tribute 
by our Saxon knigs, has for centuries been extir¬ 
pated from our forests ; and a progressive decrease 
is continually going on among the wild animals, not^ 
only of Europe, but of North America. Others, 
inoffensive in their habits, but valued as food, have 
been driven from our island. The egrtft and crane,* 
as British .birds, are no longer known ;*while the 
great bustard, which may be called the ostrich of 
Eiqrope, is now rarely seen ; and in all probability 
(unless its name should be inserted in the game 
laws) will be totally lost to us in a few years. In 
like manner that extraordinary bird the dodo (which* 
was the ostrich of Asi^) has not bten seen for more 
than a centufy, and may possibly be no longer in 
existence. The benefits that have resulted, on the 
other hand, from the eatension and domestication of 
useful animals, are sufficiently known. All the 
various breeds of our domestic cock have originated 
from the\orests of India, which have likewise fur¬ 
nished Europe with the pheasant and the peacock ; 
the pintado or guinea fowl is of African origin ; the 
horse and domestic ox were unknown in the new 
world before its discovery by the Spaniards; and 
the vast island of Australia has been su)iplled with 
all its domestic animals from Europe. The turkey 
is of Americim origin ; and, although neariy extinct 
in its native forests, is domesticated all over the 
world. There are doubtless many other animals 
that might be domesticated, either for use or plea¬ 
sure ; but in a country like this, so variable in its 
climate, and where land is so valuable, it is much to 
be feared the necessary experiments will not be made. 

The local distribution of British animals, how¬ 
ever interesting, is too confined a subject to lead to 
any general or important conclusions regarding the 
geographic distribution of animals. It is, however, 
an inquiry that* merits attention ; and although no 
one has yet expressly written upon thjBJ||j|^t, the 
observations of White, Montague, andf1W||nl others, 
will furnish a great deal of valuable tnfermatioii. 
In arranging the British fauna, all such birds as 
have been seen apparently as wanderers, and only 
at long intervals of time, should be excluded, or at 
least distinctly noticed as accidental visitors ; but to 
introduce the peacock, the domestic cock, and the 
turkey, into a natural history of British birds, as 
some have done, is a manifest absurdity; for upon 
this principle we should include the canary, the gold 
and silver pheasant, and all other exotic birds which 
may l^ave accidentally bred in our aviaries. 

DOfANICAL NOTICES. 

SEKDS ANO^EiR APPENDAGES.* 

The usual structure of a seed can be perceived easily 
in a bean or pea, as taken from the pod. Looking 
at this befor^ breaking it to pieces, a scur will be 
observed on one side, where it was joined to the 
pod# grew in—-|his is called the eye, and 

is only apparent on the outer coat, called the 
testa or skin. The testa being removed, the 

• We are permitted by the author to extract the following 
from the Grammar of Botany, published at 4s., by W. BrlUajn. 
London, a work which we can strongly recommend to eur 
re.idert. 
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mtryo or kernel ia Tiaible—this consists of two 
lobes or cotyledons^ attached to each other by’a 
heart-shaped body^ called the corculum —the lower 
end of which, the radicle^ produces the fatnre root, 
and the upper end or plumule the future stem, while 
the lobes give the first ^urishment to the young 
plant. 




Fig. 1. Siacviewof aBean 2 End view of ditto. 3. The 
Bamc vir\v» ine cout of the aceil being removed. 4. The same 
o))enetl. showing the two lobes» the radicle (A,) and the pltt- 
ifiuie (JJ.) ' ^ 


- e 

In some seeds, besides the embryo, there Is a 
portion which when young is fluid or pulpy, and is 
Intended to nourish the seedling plant, in the same 
manner as the white of an egg nourishes the young 
chicken, and which is therefore called albumen. 
Sometimes the albumen is wholly absorbed during 
the ripening of tho seed ; in other cases it is found 
afterwards as a nut-like, homy or niea^ substance. 
Tlius almost the whole of a grain of wheat is albu¬ 
men—so is the hard stone of the date, anef the flesh 
of the cocoa nut. In the last instance part of the 
albumen remains fluid, which we know as the milk 
of the fruit. A thin skin, called the membrane^ is 
also found sometimes within the testa, as in the 
walnut ; and in many instances an extra co^t enve¬ 
lopes it—this is called the aril. The bean above 
represented has neither albumen nor aril. ’ The 
nutmeg seed has both : the matse is the one, and 
the round aromiitic part, commonly known as the 
nutmeg, is the other—the embryo being exceedingly 
small. • 


Of the various parts of a seed the embryo is the 
most essential, as it is this which grows into the 
future plant, and without which no seed is perfect, 
however well formed it may appear. The embryo 
is sometimes erect (1) as in the dandelion and other 
compound flowers f reversed or hanging by the 
upper endff) as in parsley, and the Ast of its order; 

primrose. Its particular 
shape vdMP^atermlly: it may be straight (4)— 
coiled up (5)—spiral (6)--annuIar (7)—or bowed, 
bent, end plaited in various ways. 



1. Embryo of Dandelion. 2. Ditto of Paraley. 3, Ditto 
of the Primroie. 4 Ditto of the Arum. 5. Ditto of the 
Hop. 6 Ditin of tho Dodder. 7, Ditto of the Lychnis, 
theiSplnach, and very many other genera of plants. 


Such seeds as agree with the above description in 
having two cotyledons opposite to each other; also 
those few plants which have more than two are 
called dicotyledonous ; but th||pe are others which 
^ neyer found with more c^Iedons than one, (or 
n there are moro,^ they are not opposite to each 
other,} such, for example, as the grasses and the 
lilies. These plants are called mon^eotyledonioiuSf 
while the flowerless plants, having no cotyledon at 
all, are csitfA aeoiyledonous. It is in botany ff the 
filit necessity to pay attention to ^ese three words, 
because the plants of the one or other kind have 
such very different charatters of leaves, stems, and 
general 6tructune,«that the foundation of the whole 
arrangement of plants in natural orders depends 
upon these diflcreucei^ r 


In the ^lur of seeds almost every tint may.be 
found. ‘Various shades of brown, red, and straw 
color, are common—black and white scarnely less 
so. Brilliant yellows, blues, purples, and-greens, 
are more rare; but bright scarlets, crimsons, and 
delicgte flesh colors occur frequently, whi^e many* 
are most beautifully mottled^nd speokled—an in¬ 
stance of which we see i^^fthe different varieties of 
the French bean. ^ 

The shape of seeds As no less varied. They may 
be |;lob^larv flat, ovaf| tear-shaped/'^nd of almost 
every solid form, as nill be seen by the following 
engravings 



I c 2 3 4 5 G 



12 13 14 ‘ 15 



t. SeeO of tlio Pe.i. 2* Of Ibe Kidney lleiin. 3. Of tho 
Tofieldia Palustris. 4. Of the Flax. 5. Of tho St. John*a 
AVoit. 6. Of ilu) Tuiiiscy- 7. Tho hairy seed of Ihc Hose. 
8. Pitted aped of lliG Snap-Drnson. 9 .Of tho prickly Poppy. 
10. Shell-ljke ?eed of the Cinque-Kotj. IV Seed of a Kra. 
/.jlian JMaiil. (the Pliyaoatoimni.) 12. Seed of the Sulaola 
Kali. 13. The/ibbod seed of the flowering liuflh. lA The 
rough seed of flie Frog Bit. 15. Seed of the Beet Root. 
16. Seed of one species of (h^Loosc Winged 

seed of the ten-week Stock. • 


It will be seen from tlft above how the surface of 
seeds is variously marked and roughened—and, as 
in the rose tree, covered with hairs. In the cottou 
tree they are enveloped in the fine, long, and white 
down, which is so well known as cotton; and if we 
consider still as seeds, rather than as seed-vessels, 
what are common^ called such—namely, the 
pcpduce of the grasses, the compound flowers, 
the umbellate plants, and some others, we shall not 
only greatly increase the number and variety of 
shapes which they assume, but have our attention 
directed to sundry curious appendages, by which 
the dispersion of seeds is in numerous instances 
assisted. ** 

The seeds of Aany plants^ have attached to 
feathery drowns, called in tife singular a pappuii In 
the valerian it at first remains carefttlly^;oiled up, 
but as the seed ripeD| it expands, and the seed is 
carried away; when S: flhffs a* moist spot adapted 
to its growth this beautiful little crown falls V)C , 
From the seeds of the willow hgrb the crown of 
flairs projects like thfi feathers of a shuMlIrCock, 
opening afterwards like a stfr. In the MNfeUon 
this pappus is supported upon a stalk, which ele- 
vates it above the seed. In the goat’8-J>ee^ not 
only is this the case, bat each fine hair is iHelf a 
feauer—forming altogether one of the most ^gant 
and perfect objects. All these contrivances are in* 
tended to catch thq wind, that the seed may be 
wafted to a distance. The same purpose is accom¬ 
plished in the feather grass, in the clema&s, an3 
still iqore perfectly in the tillandsia, a plant of tro¬ 
pical countries, by a long feathery awn. Thb seeds 
of many of the grasses and such like plants have kt- 
tache^ to their lower end, strong and stiff bristles, 
called seta. These pointing aU one way prevent ' 
the seed retuminl, when by any cause it has worked 
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iCiitflf along the groandp or among the do(lB. This 
motion is often occasioned by change of dryness and 
moisture 4 q the air. The animated oat (avena fatua 
and sterijis,) is a well-known example of It. If 
%ne of these seeds be placed upon a shelf or window 
^ll in changeable weather, it will, after the lapse 
of two of tlirco days, \m found to have crawled *for* 
wards to a considerable distance from its first siti^- 
Iktion, as^foUows:^—^When i!h(^ need becomes damp, it 
swells and ungthens. When* the air dries it again, 
it becomes shorter, but on a.,count of its setie, it 
cannot rstnrn therefore it draws the latter end 
along, and thus at every change in the weather it 
moves aastep foaward. « 



a. Pappus of the^Valerian. S. Ditto of the Willow 
Herb and the Grt^ndsel. 4. Ditto of the Dandelion. 5. Ditto 
of*tlie GoaVs Bbard. 6. Feather of the Clematis Seed. 
7. Setui of the Scirpus, or Bull Uush. 8. Hairs of the Ani¬ 
mated Oat. 9. Awn, or toothed bristle of the Barley Gross, 
the teeth being magnifted. 

This is the case too with the aton or beard of bar¬ 
ley and wheat, t^hich are set with teeth like a saw, 
and not merely the seeds of these plants, but the 
whole ear will crawl away from its pardht, if broken 
off: as #elUilw>wn A children, who gather the 
ears of the common barley grass, and putting one 
end up their sleeve, at the ifrist, soon find it at their 
shoulder. • 

Besides these admirable contrivances for the dis¬ 
persion of seeds, there are many more to be looked 
for in the elasticity and peculiar formation of seed- 
vessels. Animals often assist in accomplishing the 
same purpose—their far and wool catches the hooks 
with which the seeds of the'goose-grass are providedi; 
while those of the mistletoe adhere to whatever may 
touch them, owing to their clamminess. It is well 
known also, that the seeds of numerous berries and 
small fruit will grow, though they have passed 
through tlie bodies of the birds which have swallowed 
them. Thus we not onlj^ witness in seeds them- 
wlfes the most admirable structdffes and contri- 
vancSs tof their well-being, but tigi very babits and 
necessitie^vif animals are made subservient to the 
more general dispersion of the vegetables upon which 
they are fed and nourished, j 


prodooiDg an 


EVER-BURNIW FLAME. 

lately read at the Royid Irish Aca- 
ir. G. J. Knox, ^ On a Principle for 
prodaonsg an l^ver-buming Flame.’—’’ A belief,” 
he obser^. ” in the discovery of on ever-burning 
lamp appears to have been prevalent in all ages; 
and tradition informs us, that lamps hgve been 
found in toqibs, where they have contmued burning 
for upwards of a thousand yearfi, of which mention 
As been made in the works of St. Austin, Plutarch, 
Pliny, Ludovicus Viv(^, Baptists Porta, and Lioetus. 
The J^sicrudans, who laid claim to the knowledge 
of everything mysterious, pretended to have re-dis¬ 
covered the secret of their construction, which was 
• supposed to have been buried in the tomb of "'their 
founder. Dr. Plotti in a treatise which he has 


written upon this subject, alludes to a Limp men¬ 
tioned by St. Austin in his book do Civitate Dei, 
which was hung up in the temple of Venus ; and 
to another found in the tomb of^ Pallas the Arca¬ 
dian, who was slain by Turnus in the Trojan war, 
which continued to burn after its removal from the 
tomb and exposure to the air—proving that these 
lamps were not sujiplied from any bituminous source, 
or volcanic fire. He considers the requisites for an 
jver-bvToing lamp to be—a perpetual wick, which 
might be made of gold wire, or asbestos ; andja per- * 
petual supply of fad* which he Imagines the bitu¬ 
minous springs of Pitebford, in Shropshire, or the' 
inflammable gases issuing from Assures’ in coal 
mines, would afford. That such could supply fuel 
for a flame, so long as the bituminous spring existed, 
or the gas continued to exhale from the mines, is 
evident; but it no mooe deserves the appellation of 
an ever-burning lafiip, than does a fire arising from * 
any volcanic source. The desidemtum for such a 
lamp is, that it should contain, within itself, a reno¬ 
vating principle, such as, probably, does the lumi¬ 
nous atmosphere encompassing the body of the sun, 
supposed by hir William Ilerschel to be electrical. 
That electricity was the principle upon which such 
a lamp coaid be constructed, bating occurred to me 
some years ago, I reflected upon the different means 
by which a constant light could be produced from 
this source, and concluded that, if by an arrange¬ 
ment of metals a thermo-electric current eould be 
produced of sufficient intensity to decompose water, 
the heat" produced by the burning of the two gases 
arising from the decomposition, would be rtifficient, 
when applied to the alternate metallic junctions, to 
continue the electrical current of the thermo-electrio 
pile; while the gases, which, in burning, become 
aqueous vapor, * might be condensed by passing 
through a long tube, through which, being conveyed 
to the closed vessel in which the water had been 
originally placed, they would again undergo decom¬ 
position, recombination, and condensation. Such a 
thermo-electric arrangement has been discovered by 
Professor Botto, of Turin, who lias obtained decom¬ 
position of wates from a series composed of a greater 
number of wires of platinum and iron. To prevent 
the apparatus from acquiring in time the same tem¬ 
perature, the alternate junctions of the metals, to 
which the heat is not applied, might be connected 
with the pedestal upon which the lamp is placed; 
and the pedestal be either allowed to rest in a cold 
situation, or else be connected by wires with some 
extensive eooHng surface.”^ 


CHARCOAL AS A MANURE. ^ 

BY MR. LUCAS, BOTANIC GABDBN, MUNICH.^ 

Accoi^dino to my promise, 1 now lay before mj 
readers the experiments I have made in the applica¬ 
tion of charcoal ip another purpose, viz. using it as 
a mixture with various sorts of earth. It showed 
here also the same exftaordinary effect; and all the 
plants that have hitherto been subjected to tlw* 
treatment have been as much distinguished by their 
luxuriance^of growth, as by the more de- 

velopement of their individual parts. ThiM was 
particularly the case with taberou8-roQ||d plants, 
which, besides thsir perfect developemel^had also 
a much longer period of vegetation; so that tife 
difference in this respect, between those that were 
cultivated in their usual soil and those which had a 
mixture of charcoal, amounted to nearly two months* 
I was led to this by several trifling circumstances. 
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A very suitable treatment introduced into this 
botanic garden of filunging pots with bulbous or 
inberoos-rooted plants taken up ererjTyear, for a 
lew weeks after lotting, or till they begin to shoot, 
in a moderate hot-bed, covering them an inch deep 
wiUi earth, was applied the previous year. A bed 
which had been used for sowing the secDls of tender 
plants in potsi and in Ivhich chlrcoBl ashes were 
used for j^unging them in, was appropriated to re¬ 
ceive the newly.planted species of k'rum, Begomop 
*G&D6ra, Oloiinfo, and Scltaminese. The pots 
with these tubers were plunged to the rim in the 
•frame containing the charcoal ashes, and then 
covered <^er with loose mould from a dung bed. 

Before I proceed further, I cannot refrain from 
recommending this method, which, to my ki^w- 
ledge, has not been long known in German gardens, 
to 2(1 cultivators; for nothiog is more contrary to 
•the nature of those plants, than*to set them in the 
open greenhousesto make their first shoots, where 
they are consequently in a dry situation. Most of 
them, when treated with a gentle equable warmth, 
Kke that of a previously-uged dung bed, will be 
much more line than if placed in a higher and drier 
temperature. Watering the tubers before they be¬ 
gin to grow is very disadvantageous, dhd yet it 
would be absolutely necessary if the pots stood in 
a greenhouse: we prevent the evil by making the 
earth in which the tubers are to be set sufficiently 
damp, only slightly pressing them down, and im¬ 
mediately covering them with earth in the dung 
bed. Only when the latter begins to dry, it should 
be moistened all over with the watering-pot; and 
this operation should be continued till all the tubers 
have made shoots, and then each can be watered 
singly. With respect to preserving them through 
the winter, I have to observe that these tubers, as 
soon as they are taken in, should be placed in the 
greenhouse, not too near the glass, and the earth 
covered with moss, by which they will be prevented 
from drying up too soon, and the necessity of 
moistening the earth obviated. By such treatment, 
want of success in the cultivation of these splendid 
ornamental plants can never be coxnploiiied of. But 
to our subject. 

These tubers, plunged in the ashes, soon shot up 
vigorously. As they ought to be grown in a high 
frame in summer, but which could not be im¬ 
mediately prepared, they remained in this low bed, 
which was only raised, dug up, and kept covered 
with earth, ney absorbed a great deal, and re¬ 
quired watering every day. When they were taken 
up, most of the roots, as may be supposed, had 
grown over and under the pots; they had pene- 
tmted into the charcoal, and grown so strong, that 
ft^was absolutely necessary to re-plant the tubers 
in pots considerably larger in sixe. I, of ^urse, 
^ miied charcoal with the earth in which they were 
to be planted, in the proportion ot rather more than 
half. All the above-named species showed extra¬ 
ordinary luxuriance under this treatment; some 
^rere particularly rich in their inflorescence, and the 
green of their leaves was much more intense; in 
others, ibe period of flowering waq of unusually 
long delation, so that while others planted in the 
usual soiLkJ long ceased flowering, these continued 
to vegetBPfreely. Very small tlibers, from which 
ft the first year no flower was to be expected, 
flowered very beautifully, as was the case with 
Gdsnera atrosaoguines* The .krbfde«e, namely those 
with spotted leaves, such as Caladium pictum, 
C, bfoolor, diaedTor, C. splendens, C. pee cile, 


C. haBmatgstigmum, C. versicolor, &c., excited uui« 
versal admiration. Several species of Billbergta 
and Till&ndsfa, to which I also added charcoal, soon 
exceeded in luxuriance those that were growing in 
common earth. From what was before said of 
C^ti, it may easily be supposed that they would 
flower well in a mixture charcoal, which ex- 
p|rience« confirms. He^tta, stenopetala, which 
rooted so quickly as*^ lutting, has since^ thriveiA 
equally well in a mixture of charcoal. The splendid 
Mexican euphorbias/such as E. iistubsa and B. 
fulgenBi showed a very considerable power qf growth. 
Orange trees with yellow leaves, having had a layer 
of charcoal laid on afte( the upper^urfece g)f earth 
had been removed# soon recovered their green 
color; this was als# the case with gardenias. We 
need not be very particular as to the quantity to be 
used, lAlf charcoal may be used without injnrv; 
only care roust be taken, as before noticed, that the 
charcoal should be exposed for a time to the influ¬ 
ence of the weather, and the larger pieces removed; 
and watering shbuld never be neglecfod, as the 
greater porosity of earfli causes it to drj^up apKiiar.* 

A very interesting circumstance took place with 
an old and very sickly plaqf of the Dory^thes 
excelsa. After this plant had been fiffiing off for 
two years, and in reality had no foots btlt one old 
and decayed one, it was planted in charcoal, and in 
the course of three weeks it began to shoot, and is 
since perfectly lecovered; it is growing in a soil of 
one-third charcoal. * • , 

Ferns sown on fine sifted * charcoal germinate 
quickly and pell; a number of species coma up in 
the charcoal beds where falls, anjjl jiot only 
Gymnogrdmma macrophylla, and^SWris Serrulata, 
but other rarer and mo^i valuable species. 

A friend of mine in the neighbourhood of Munich 
uses*charcoal ashes for mixing instead of sand, and 
he assures me that all plants, chiefly hothouse oties, 
and among the cassias, .particularly those with pin¬ 
nated leaves, acacias, bignonias, dec., succeed ex¬ 
tremely well, and have recovered wonderfully from 
their previous sickles state. ‘ 

* My esteemed principal, the court gardener, M. 
Seitz, who acknowledges the importance of this use 
of charcoal, is now putting in practice a number of 
systematic experiments with different sorts of char¬ 
coal, on all the families of plants, and it will only 
be at the conclusion of thege extensive observations, 
which in spring #re to be ^tended to garden beds, 
that a well-grounded opinion on the appUcatipn of 
charcoal Sshes in^eneral can be formeA 

Gartin ZeUungi^or 1841. 

CASSAVA. 

/Cassava bread, con%que, &c., Ae diffamg|||||||M8 
given to the starch of the^root of 
(Jatrop/ia ManiAot^ Linn.) prepared usSHpK- 
ing manner in the West Indies, the Itrop^ff^^ns 
of America, and upon the African coasts The 
tree belongs'to the natural family of the eupkor- 
biacea. ^ 

The roots are washed, and reduced Jo a pulp by 
means of a rasp or* grater. The pulp is put into 
coarse strong canvas bags, and thus submitteddte 
the action of a powerful press, by which it parts 
with most of its noxious juice, (used by the Indians 
for poisoning the barbs of their arrows.) Aa.tbe 
active principle of this juice is volatile, it is easily^ 
dissipated by baking the squeezed cakea^of pulp, 
upon a plate of iron. Fifty pounds of the fresh 
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juice, when distilled, afford, at first, thi^e ounces 
of a poisonous water, possessing an intolerably 
offensive smell; of which, thirty-five drops being 
administered to a slave convicted of the crime of 
noisoning, caused his death in the course of six 
minutes,^amid horrible convulsions. 

The pulp dried in ^e manner above described, 
oncretes into lumps, whi^^^h become hard and friable 
8 they cool. They are then ^roken into pieces, and 
laid out in the sun to dry. Ir this state they afford 
a wholesome nAriment, and a.e habituaUy used as 
such by the ne/roes, as also by many white people. 
These* cakes constitute the only provisions laid in 
by the natives, !h their voy^es upon the Amazons. 
Boiled in water with a little blfSf or mutton, they 
form a kind of soup similar to l^at of rice. 

Tlie cassava cakes sent to Europe, (which I have 
eaten with pleasure,) arc composed almost entirely 
of starch, along with a few fibres of the ligneous 
matter. It may be purified by diffusion through 
warm water^ passing the milky znjxtare through a 
linen«cloth, evaporating the grained liquid over the 
With c^stant agitation. The starch dissolved 
by the heat, thickens as the water evaporates, but 
onsMng stirred, it becomes granulated, and must 
be finally ^ned ‘n a proper stove. Its specific gravity 
is l'530f—that of the other species of starch. 

The product obtained by this treatment is known 
in commerce under the name of tapioca; and being 
starch very nearly pure, is often prescribed by phy¬ 
sicians as an aUi[tient.of easy digestion. A tolerably 
good imitation of it is made by heating,' stirring, 
and drying potato starch in a similar wfty. 

The e7f^r%ss^ jnlce €t the root of manioc con¬ 
tains in suspension a very fine fecula, which it de¬ 
posits slowly upon the botteftn of the vessels. When 
freed by decantation from the supernatant liqpor, 
washed several times and dried, it forms a beautiful 
starch, which creaks on pressure with the fingers. 
It is called cipipa, in French Guyana; it is em¬ 
ployed for many delicate articles of cookery, es¬ 
pecially pastry, as also for hair powder, starching 
linen, &c. * 

Cassava flour, as imported, may be distinguished 
from arrow-root and other kinds of starch, by the 
appearance of its particles viewed in a microscope. 
They are spherical, all about 1-1000th of an inch 
in diameter, and associated in groups; those of 
potato starch are irreg^.lar ellipsoids, varying in 
itfiMafrom 1-300th to 1-oOOOth of a.4 inch; those of 
avro^-rooi; have the sam^ shape nearly, bvt vary in 
size from ^ -500th to 1-800th of an inch ; those of 

wheat are separate spheres, 1-lOOOth of an inch. 

« 

• • FUEL FOR STEAM ENGINES. 

, A LET^^a from Sc. Petersbrrgh ^^<$8 some par- 
tici^li|P a new fuel for steam-engines, discovered 
or manufactured by a M. WaschinakoiT, which 
offers, it is said) great advantages over coal. We 
have, however, heard of so many of these wonderful 
discoveries in our own country, that we are a little 
sceptical; still it may be well to publish the facts 
as stated. The first experiment ■ made, on a large 
scale, with this fuel, to which M. Wasebinakoff has 
gmn tke name of carbolein, was on board the 
English steamer Syrijs, on its last voyage from 
Cronstadt to London ; and the results are given as 
follows ;~A consumption of 4^%. (English weight) 
Hf carbolein per hour, for every horse-power of the 
i.engine, produced thirteen revolutions per miiiute, 
and yielded a speed of more than seven English 
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miles per hour; whilst, on the same voyage, with 
71b. of English coal, of best qudKty, the wheel gave 
only twelve revolutions, and the vessel made no 
more than 6^ niiUs an hour. The flame of the 
new fuel, Ba)8 Captain Waters, who commanded 
the Syrius, was so great, that they were constantly 
obliged to reduce it to one*third.—A cubic foot of 
the best Newcastle coal weighs nearly 551b., whilst 
the same measure of carbolein weighs nearly 56tb.-^ 
^,480,^001b. of coal, the usual provision for steam 
vessels passing between England and the Uuiteil 
States, occupy a space of 81.884 cubic feet; but 
2,480,0001b. of harbolSn yielding the same effect/ 
take only 51.094 cubic feet; so that tlie latter com¬ 
bustible would effect a saving of room to the extent 
of 4^.100 cubic feet, available for merchandize or 
passeugei's. The freight from England to North 
America, and vice versfi, being at the rate of 2s. 6d, 
per cubic foot, mfiking 5s. both ways, the space* 
economized, would prince, for Che two passages, 
an excess of freight amounting, in value, to jt7,547., 
deducting from this sum £643 for the greater price 
of the carbolein necesrary for the two voyages over 
coal, and allcwing, besides, j£;'l,940 to the account 
of any deficiency which might dccur in filling up 
the space ^saved, with goods or passengers, there 
would still be a clear gain, at the lowest calcula¬ 
tion, of £5,000 by the use of the new fuel.—^ 
Athefueum. 

MEMORANDA. 

Action of Sulphur on Iron *—Colonel A. Evans 
has remarked that although sulphur has so strong an 
action on heated wrought iron, as immediately to 
form holes in it, yet it does not at all affect grey 
cast iron. A plate of wrought iron, 63 of an inch 
in thickness, heated to whiteness, and held against 
a roll of sulphur 6-10 of an inch in diameter, was, 
in fourteen seconds, pierced through with a perfectly 
cylindrical hole. Another bar, about two inches in 
thickness, was pierced by the same means in fifteen 
seconds. Good steel was pierce..' even more rapidly 
than the iron ; but a piece of grey cast iron, well 
scaled and heated till nearly in fusion, was not at 
all affected by the application of sulphur to its sur¬ 
face, not even] a mark being left. A crucible was 
made of this cast iron, and some iron and sulphur 
put into it; ou applying heat, the iron and sulphur 
soon fused together, but the cast iron underwent no 
change.— Ann* de Chim. 

Lead Ore in Olamorganshire .—The Cambrian 
observes—“ It seems somewhat extraordinary, that 
in this speculating age, when such vast sums are 
sent to seek, and too often to sink, their'^fortunes in 
a far. distant region, that our home treasures should 
be so disregarded, even our own county of Glamor¬ 
gan. Lead ore, of the purest quality, which can 
even be scraped up by the sides of the road, in 
ditches, and abundantly a few feet beneath the sur¬ 
face of the soil, stiU eontinues to be dormant— 
science, capital, the gigantic power of the steam ^ 
engine, all aHke dormant. St. Hilary, Colvinstone, 
L^gan, Pennine, and other parishes, abound in 
lead ore. Take up a handful of earth near any of 
the old pits, and it is full of lead ore. Twenty-five 
years ago, it was inserted by the oldest pM ods then 
living, that the working ci the lead mines on the 
Pennine Court Estate was suspraded (now from 
eighty to one hundred years ago) in consequence of 
the overwhelming pressure of water, years before 
the steam-engine, with its gigantic power, came into 
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play, and that the main vein of ore at the time was be the r/iult of liis experiments—for air which he 

thirty-seven inchcjs^tn thickness. The ore was tiicn obtained tA a height of upwards of 20,000 feet, con- 

oarried *bove half a mile to be washed, and taken tained the same proportion of oxygen as that pro- 

bock again to tile smelting-hdlise, which adjoined cured from the neighbourhood of Paris. M. Hons- 

the pits. TJic steam-engine would'now admit of singault has found, in common with others, that air 

the ore being w^ashed ujinn the spot.'' obtained from snow contains less oxygen than iliac 

Gold, Silver, and Cojfj^er Coii ^—Tne following of the atmosphere. But thif.holds good with regard 

is the number of pieces of varioiw sorts coined at to the silow of the And^r as to that of Paii:?. He 

the Mint from the let of January, 1837, to the admits, however, thatjihis may not be the composi? 

^ 31st of December, 1810 : — Sovereigns, 4,3?W,373^, tion of the air as it exists in the snow ; because, in 

* half-sovereigns, 434,778 ; — crowns, nil; — half- order to obtain thisHiir, it is nece&ary to melt the 
crowns, 507,072 •, — shillings, 9,741,000 ; — six- snbw ;*lhc gas of the flask comes in contact with the 

•pences, 7,5^4,000 ;—fourpences, (>,070,080 (the water, litlle if at all impregnated with air resulting 

totalnuirfberoffourpence*^ issued being 10,325,320 ;) from the melting: and it is wel3» knowif that in 

pence, 174,720 ; — halfpence, 1,075,200 ; — and such circumstances fi^J^en dissolves more readily in 

farthings, 10,913,280. r water tlmn the nzo4L*, and tlint the .*itr vvilh which 

Coal Dnnl as Manure. —Mr. W. U. B. W'ebster, water i.^saturatcd is richer in oxygen than that of 
Surgeon, R.N., of Ipswich, has p.iid some attention the atmosphere. M. Dumas and M. Boussingaiilt 

•to this subject, the details of wadch may be found are at present examining the coinposilion of almo¬ 

in the last part'of the Transactions of the Society spheric mr.—Atkenainm.. 

of Arts, Ijondon. The analogy between the con- Bntish Musenfu .—The number of visitors ad- 
stituent principle.^ of cool to that of oily mutter led mitteJ to view the gengral colJertions from Cbrist- 

Mr. W, to conceive that it niight be advantageously mas 1839 to Christinas 1810, amounts fo 2W,9^i,* 

employed as food for plants. The coitpletc itisolu- being 32,021 less than in the previous year. The 

bility of coal dust seems to be the inseparable number of visits matte to th€ rcading^roumfJ*4or 

objection to its utility as a manure, and ^Ir. \\\ is the purpose of research or study, ^iing the past 

inclined to believe, from a long conlinued series of year, amounts to 67,542, being 1,671 less than lu 

observations, that the slender filamentous radicles the year before. The number of visits by artists 

of plants (in other word.s s^ionr/rales) have a juiwcr and students to the galleries of sculpture, for the 

in all respects equal, if nut superior, to small electro- jmrposcs of stifdy, amounts to 6,354, being an 

galvanic wires of low intensity, wliich, by s[ow cnii- increase of 1,513 to the prexious year. The nuin- 

tinued action decompose most substances that arc her of visits made to the print room, in IS 10, 

presented to them, and among others that of coal amounted todj,717. The total number of additions 

dust. Mr. W. aho further states, that, whatever to the zoological dep.irtmen\{ by <.r other- 

the vital principle may be, a lower grade cannot be wise, 21,976 specimens.— Repurl, House^of 

assigned for it in the scale than that of electro- mom. Match 8, 1811. ^ 

galvanic induence ; and we are not, says lie, Meteoric Paper .—The microscope has been ably 
assuming too much for the vital action of the employed by IChrenberg to determine the cnmposi- 

radiclcs, when wc claim for them a power equal to tion of the meteoric paper of 1686, and whicli ho 

that of small galvanic wires, which can and do states is a product of conjh vre and infitso} la, now 

effect a decompo.sition of coal dust, lie then pro- existing on our globe. According to this author, 

ceeds to demonstrate the fact, that coal dust is not the substance known by the name of meteoric paper, 

inimical to vegetation, and this he accomplishes, by ai^d wliicli fell neurilauden, in CuiJand, in 168t*, 

tilling a series of garden-pots will# Hue coal dust, is formed of filaments of conferva cthpaia, thickly 

and planting and sowing a variety of plants therein, matted together, with remains of a nostoc, twenty, 

us potatoes, onions, &c. In all of them the vegeta- nine well-preserved species of infusoria, and the 

tion was extremely vigorous and luxuriant. He cases of daphnin puka;. Of the twenty-nine infu- 

also filled hyacinth glasses with coal dust, and put soria eight only have silicious loric(e ; the rest liave 

bulbs therein, supplying water as required ; and the soft coverings. In the nAteonc paper of Schwa- 
result, when compared with those without the coal zeiiberg, Ehrenburg fouiid*co/j/e/ra capillaris0f^ 
dust, was very marked and evident; laige, healthy, 2)vnctalis^oi\^oscUlatoria tlmosa, along wifli 

strong plants being produced, and admired by many. distinct species of intusoria, t^c. In a ni^ss found 

Animalcules contained in Tlinret h.'is in Sweden, (E</o^OM7«m rcricflftt/w (Link) infusoria, 

observed iii^ the interior of the anthers (globules) and the jmllen of soi]% cwi^fcra were dibcuvcicd.— 

of chara ridffaris and C. Hispida, flexuose, trans- Mid'oscopic Jonnial. 

p^H'Cnt, chambered filaments of unequal length, in Preservation of Meat. —At tl^ last meeting of 
which are contained animalcules at first motipnless, ^he Academy of Scietftes, M. Gannal presorted an 

but after a time they move and struggle to releasee important essay, which is likaiy to produce a coiisi- 

themselves from tlieir prison. Iii^this they do not derable sensation amongst th6 publip as well as in 

always succeed, although their twisted position the scientific world. M. Gannal hits been for many 

attests the efforts made for disengagement. They years occupied with the idea of preserving meat by 

•tq/peared like a spirally-rolled thread of three to injection. Thus, 4tb. weight of saline mixture in- 

five curves, with two appendages, bristles, or ten- jected into the carotid artery of an ox penetrates all 

taeula of excessive tenuity, which t^ic jinimalculo the vessels, and prevents a putrid decomposition, 

incessantly agitates with great rapidity.—M. Gannal presenteS two legs of* mutton preserved 
scojiic Journal* tivo jears since by this i)laii, and w'hicli weft fouTW^ 

Air contained in 5'wotr.^-AccoVding to Dalton, to be perfectly sweet. M. Gannal employs for this 

tltc quantity of oxygen in the atmosphere diminishes purpose muriate of aliiin. This discovery is con- 

in proportion to the distance fro A the surface of the sidered as valuable in preserving provisions for the 

earth. Gay-L^sac, how'ever, did not find this to n^vy,^ Times, ^ 

LoNWi-Pn!if«Hl b> l>. Fuancis, 0. Whsto Uois*. Laiip. Milo End — Pu*iii‘.!iod li^ VV Hrutain. II, Pfilcniosier How 
Coininumcatiuus. (vSicb arj aujwcrrd on ihc W r.ipi»ffa of ihc H.irtt) to In adilrcsi.id lo tlie l*uiic>r,at j5,(iicutPre»toi Sircct. 
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^ ^ THE GAS METER- 

Foft' the invention of* this Ynochine we arc. indebted 
to the ingenuity aiM talents of .Mr- Clegg, ani^ un<* 
doubtedJy'of a)l the irnilFoveinruts with which the 
• uit of procuring light has been cnncA^d, tlierc Is 
none which has been attended with iexults more 
\bei>cfieial to the interest both of tfe mani^acturer* 
and eonsutnier of coal gas- 

In thU machine wc see condnned a standctd or 
Vheckop the conduct of the w^tjrkiuen, whudi enables 
the manufacturer of cOal gas to assure himself of 
obtaining at ail times tlie greatest possil)le produce 
from big ei>tabUshnicnt: a measure by Which he can 
deal the gas out to his customers in wliatcv'er tiiMu*. 
iities they may require it, and an index which rc- 
gisteVhthe exqta quantities fiiriUhhed, and thus xer\cs 
as an iniolhble fujcount of debror and creditor be-' 
iWcen the seller and purchaser *)f 

This machine, Vieivfore, perfunu," iil t>i:ce all t^e 
duties of an ov(Mi.cer, meter, and book-keeper, and 
performs them all so much iiKire etfcctiiully, that^ifs 
operation is not dependant on matters so uncertain 
as the cure of integrity of st plants, bht^n unerring 
principle^J, Vhich are tixed and iuca]>oble of any 
hidden iniaapptication. * « 

Fig. 1, rfcprcscnts a ;5rrpeiidicular section nf the 
gas meter. It consists of a hollow wheel or cylinder, 
made of' thin iron platfc. rcvolvirig xipbn an hori¬ 
zontal axis, in the manner of a grindstone; tins 
trhe?el is inclosed in a cast iron air-tight ciisc con¬ 
taining ^atcr. • 

^Thc c>liTidcr, or wlleel, is composed of two cir¬ 
cular chimnels, couceritrhi to each other. The larger, 
or outer channel, is dnided-into Ibieo equal com- 
pjirtim its, by partition ])lates, marked, as shown 
in the design. The com]»artmpi)ts aro^provided with 
hydraulic dnctfi or valves, maile at the Ujipcr part of 
every jiartition ptafe A, A, A, jmd by int^ans of tbuiii 
a cq|pniimioati<m is forme<k between the larger con¬ 
centric channel ahd tne outer case in which the 
wheel revolves, 

Simiikr valves aro^also ])laced at the foot of each 
partition plate, they arc ?.cejk near the other letters 
A, A, A, and by this means, a coiiinuimcMitiun is 
established, between each compart meet or cliamhcr 
<)f the larger-concentric channel and the smaller in- 
teHof circle of the wheel. 

On inspecting the design, it wflJ be seen that the 
valves are situated ni ojipositc directions to each 
other, Imnce there can be no cornmuuicuMon either 
between ttie ituier smaller concentric channel, and 
the large r compartments of the wlu^el, nor between 
the latter compartment, ond*thc Cxtoiior case, in 
wliich the whewl nwcilves, except through the waives 
A, A, A, fkc., wliicJi fonn the communicating ducts. 

be siyn rdso, that these valves are carried 
from, one chamber of the machine into another, but 
iu opposite directions ; tive entry into one chamber, 
"^being in ♦the oppo'^ito dUcction *the hydraulic 
, duct, placed in the otlier chamber. 

From thtse paiticulara the., action of the machine 
II be obvious. 

i.et ii» suppose' that the outer case (which is 
marked io the sketch by a black tiut.)^iu which the 
wheel revoIvAs, be filled with water,* to*aboutan 
iudi above the axis qf the whect i^d that ga!5 is 
conveyed into the interior smatf channel, by a pipe 
Vising along tlie axis, so mb to allow the wheel to 
tttfn fri'dy round, sud that tl\o jqpe is turned up 
‘ai. nght angles m tht Inner chamber, and projects 
ft liltle vstiy the surfuct .of the water, os 


shown ill tthe design. The gas then must entw 
into the 'utcrior chamber of the wheel above the 
surface of the water,* and must press agahist thOk ad¬ 
jacent partition; it will therefore cause the*wheel 
to turn round, and in consw|ucnce of this motion*, 
the next partition plate will pre.s8 the gas against 
ttic surface of the water, and calwe it to pass tSrongh 
tne^hydrai/iic opening, in an equal quantity to that 
wliich is introduced iiW/hd cxteiior chamber*. 

'rhis alternate and discharging, of the 

contents of ^each oliai^ ber, will takt; place once 
duHfig etcry revolution of the wheel, ffiid h^ce the 
number of timed each particulacr chamber Ims been 
fiJUiil. and emptied of gas^niay he knwwn. • 

In fact this uiachihe^m'**forms the ofiice of tlirec 
revolving gas holdei'S^'iixed ou an hQrizontal axis, 
ami moving in a cistern, which is the outer case of 
the uiach^ie. One gas holder, or one oompartnacnt 
of the machhie, is always in the act of becinnir^ 
filled with gas, another is emptying its coiitcnts into 
the outer ca&e, from which it passes into the reser-^ 
voir, where it is td 1)6 stored up, or ter the lamps, 
vvliere it to be burned, And the third coiiyiiartqjen^ 
is btationary,' or in an ecpuUbrium. The wheel in 
any situation will thereftire alway.s have one of^jia 
receiving, and onfi of its discliargiiig vuJ tes open', 
and consequent!V it will rciolve. • 

Now to miscer* iu the quantity of ga« discharged 
by one revolution of the whesl, wc need only to. 
know the capacity of the chambers, :iiid add them 
'together. Let us for e;i3mple. supp( 2 se, tliat each 
/‘hnmber contains 5?S c\1il»c iiicbds, then one revo- 
iuUbii of the ’-'heel, discharges a cubic foot of gas. 
To register the total numbor, of revolutions which 
the wheel makes in a certain lime, arhain of wheel- 
work is Ooimccied with, the axis* of .tiie nieU-r; it 
coni^ists of a pinion impelling a common train of . 
wliccbivork, composed of any number of wheels. 
TUc. pinion .on the axis of one wheel, acts into the ■ 
rircuiiiference of the next wheel, and the circuin- 
ference*of the wheel being as ten to one, it is obvious 
wlnlst the meter makes 1,000,1100 revolutions, if the 
scries ctmsists of six whctrls, the last wheel of- the 
senjes will only have made one revolution. Each 
axis of the wheels is provided with a finger and dial 
plate, divided into ten parts, therefore any number 
of revolutions may be read -off at any time Uy iu- 
specticn betwixt 1,000,000 and i. (See Kg! 2.) 

The velocity "yith w'hicb tlie meter acts, is of 
course in proportion to the Muintity of gas passing 
tlirougli it. ^Tim8«suppose tlltere .is a bhrner or‘gaf*- 
lamp connected with the machine, of one fodt capa- 
. city lighted, xvliich consumes four cubic feet of gaa 
in nn hour, the gas meter performs four revefintions 
pej hour, not exceeding tho iiumbcr which the ma¬ 
chine is calculated to supply- 
.To render the construction of the gas meter 
more obvious," we haVe'xt Fig. 4, exhibited a trans- 
vei'sc section of the mochiue; K is the outef WLe 
of the machine in which the wdtcel revtJves. B, B, 
the outer or larger concentric diambet^/ M the inner 
or smaller concentric chamber. D the ind^ on the 
axis, which passes through a stuiiuig box in front of 
the machine, /A is the inlet pipe for the gas to 
enter into the machine, llie gas paesei^' ti&ough 
the i^ipe C, fIroQr thence into the curved pipe 
D, into the interior chamber M, of the 'aiietea* 
The pipe'U, is surrounded by a second pipe tSf 
which has a &mallJ9l$)erturc at X, the office of 'which 
IS to act as a syphem, ^in order 'to ^iresCrvc thp 
proper level of the water," which is pgdred into fhe 
machiue through the fimn^ at .tiie' back ' of the 



MAGiVZINE OP SCIENCE. 


)9 


entrance pipe A. Y Is, a float; whid| stops the 
performance of the meter altogether, if a fraudulent 
* attempt should be made to rtop registering of 
the tnatef, by draadng off the water with which it 
is charged. *lii Fig;, 1, C is the inlet pipe ; D the 
^ outlet pipe of the gas. • , . 

27#/ f/aa. Oopemdf. —Pig. 6, is an iaatrtiment 
invented by Mr. Clegg, for regulating the taequHlJ^ies 
arising from the irr6gularp\^sure Of the gas-holders, 
as well ad that from the putting out of the lights at 
different periods of the n\'ht. Thi%.contrivance 
CoiiMsta of'a^smtiU gasometer of aufflcieift wvight 
for producing thft required pressure ; the interior of 
it is in directcomniunicatipn with the pipe through 
which the gaa. passesi gasometer is connected ^ 
with a'regulating valve, so -Jat when the pressure 
. at any time increase^, Ihe irjisometcr rises and 

the opening; and, on the'ContriS^y, if the 
pressure diminishesithe ga«?omrtcr falls and rnOvnsfis 
the opening. In every case, tlic aperture is always 
in unison witl| the demand, .preserving the flame at 
one unifoam height. Its j)urpOfi>eJi^iro ulotfr. cliectually 
4 ^c 1 :^mpl^shcd by placing 6ne,* on a small scale, in 
each house ; but one on a large scale, placed at the. 
ni^n outlet at the gas Works, will equalise the 
general {treasure, and seems to be absolutely nc- 
. ce.ssary* wh«5e governors are not individualiy used. 
This is a self-acting machine^ ^id requires no 
alteration when once adjnstedi Tlie following de- 
, acriptioa will probably render it jntelligiMe :—: ^ • 

Fig. fl, is a^cctinii of the governor, and A B ex¬ 
hibit tlic outer cas*e ; this -is made of sheet-iron or* 
copj^er, with the top and bottom' cj5.sed, and both 
tile inside and outside are also japanned. C sliowa 
, the thd’' smaff gasoineter., D the pipe by 

which the gas 'enter.s; and E the pipe by which it 
passes out. The coniSal valve attached to the 
bottom of‘ the uptight spindle I, rises mid iills, bo. 
as to contract or enlargi? the aperture (t, as the 
gasoqietef ascends or desrends by the entrance or 
passing out of the gas; and H is o short hollow 
cylinder or cup, in which the outer case is fixed at 
the centre of its base*. _ . . 

Mr. Croslcy has made soifle improvements ir^the 
coiiKtructiort of tlie governor for regulating the supply 
at the main outlet of/.he works, so that, by its ow.n 
action, the pressure is increased, or dimmishctl with 
thd quantity supplied* One of the modes-he em¬ 
ploys is in the construction of the small gasometer. 
Some Vears ago, by yaking an experimcriial gas- 
MN«fimcter on a small fealc,* andtrequiring uniform 
ppessufefor comparing the inleusities^f light, in¬ 
stead qf hsing a corapeiisatiofL chain, which it is not 
easy to make free from friction,' he found that he 
Gt)uld eflect the |am«,»in ^ more simple wayr by 
jpaaking the gasometer less in diametcM- at the top 
than at the bottom. Hence, by increasing tliis 
difference,-.the |rasometer«may be.)Madc to vaiytits 
pressure to ,auy rcaiuircd degre^.. He also •effects 
the same pur^mse ^ employing a gasometer of tjio 
coittmon cufuKtruction, making the necessary com- 
peij^Htian by means of a cycloidat^wbeel, oye,j^ which 
^‘,the balj^nceKW^igbt is suspended. 'This wheel is 
formed witl^ mqvfl^ble pegs for varying the cuyve, 
and adapting it at pleasure to ariy required variations. 

.. By o4irtaia modifleation.^ lOf the goveniori Mr. 
t\^rOidey has already rendered .‘it capable of regulating 
the dii^hargc of ga|i from a*portable gas vessel, so 
,thftt, without any adjustment of the valve, the flame 
. is preserved uniform from the begimung, through 
^all thevariatioits of pmssure, from thirty atmoSjfiheres 
to that of coinmoji giisometers. . 


27/c R(*(Jistcr is a simple and higeniouu in- 
‘istrument for indicating and rigistering the impuri- , 

. ties t?f the gas, and Avhich. at the siame time, denotes 
the periods when%hey occur. * 

The arraageinent of this apparatus consists of a 
circular chA placed upon lui axis, which coumiimi- 
cates with a time-piece.' Upon this card three 
circles ore descfijied which arc diVit’ed into* 21 divi- 
felons hy lines drawn frdm the centre,* corresponding 
withttlie hours of day and night. The two largest 
circle|^(A 13, Pig.'.*!,) which are of equal brej^dthf 
occjipy the marginal space at the, outer extremity .of 
the card ; these*are coated with the usual solutlont 
or tests for suljihurettcd hydrogen and* ammonia, 
and a very small jet of gas, from an orifice adapted, 
to each of the. circles, is mhde to play constantly 
‘over them. The inner circle being divided into 
spaces that arc marked from 1 lo‘12 for day, and - 
I to 12 for nig-ht, hcncej a.s the axis of the tirm;- 
picce performs its rovolution»\iitii the card attached 
lo it, tlie impurities, and the time wrlicri they happen, 
become exactly registered ; and by changinjj tliesc 
cards ilaily ;i ])erpctual register is obtained* The ' 
principle on which it acta renders the’managing of 
it readily Jitlainablc; and its utility is olmous. 

^ Spec*jfic .U/'ari/// Apnarah^s .—Another valuahla 
addition to the apparatu** relating to gas, for which ‘ 
the public 4s indcbteel to Mr: Croslcy, is a very 
simple and efficient contrivance for ascqrlaiuing the 
yraoifif of carburettod hydrogen gas, which 
he has accompanied wdth an appropriate tabic for 
rendering the calculation easy and nl different 

temperatures and barometrical pressures. Fig. .5, 
is a flguro of the instrument', and thu description 
annexed is copied from Mr. Croslcy’s. 

The Rpecitic gravity of ^iirburottrd hydrogen gas 
being one of the leading tests of ils illuminaiiug 
power, the following easy method of ascertaining it 
is submitted foF I he use of those, who are engaged 
in the manageracnWif gas-light c.‘.t;vblislimeiitj}<-— 
^rhe figui^ ri'fj’iCK^ent!!* the form of a flisk, with 
an opemn:^ and r.ij> at each end, wduYh-may bo 
tompletcly dirchaCged uf the uin and filled* with 
gas, hy pbivnng'onc of its cuds upon a pipeorcoek, 
of the feanie*'si'/c, and passing a current of gaB 
through it in the* following m.unv^r ;—A proU*ctioii 
is placed on c.aclx side of the flask, by which it is 
' intended to be held in the| hand, so that the leinpe- 
ratnre of tlic gas or air within'may not be inei eascd. 

Previou^ily to the flask being tilled with the g;is 
intended to be weigbed, let it {ie freed from foul 
air, or gas. by taking off the -eviph fi-om cacii end, 
and passing a current of freshr air through it, until 
the air within i^t- tlu^ same as without; thi^ may 
be caiily efibeted by moving it quickly and rcpciitedly 
to ami fro, eiufrvuys, in the air ; the caps may then 
he put on, and the .flask accuiately balaneed ; Jthjs 
being done, lake off the caps, and pass ^.current of 
gas through it during about ten accunds of thne; ^ 
then imt on cap at the u})per end, and, at the 
infstant of disengaging the bottom end of the flask 
from the jujic or cock, put on its cap, and im¬ 
mediately weigh it again, when the diminutiim 'ijc 
counter-weightj required for restoring the*balance, 
will give the specific gravity of the gaa. 

• ^ * V * ^ ^ n_ . . r ij-,ruj-u 

TO OBTAIN PURE PLATINVtM. . 

• < 

Platinum is fotiud, in the metallic state, in 
.grains, in'South America, confined ta allu^taL 
strata, chjefly id Braaiil and Peru. * It has also been 
found .in tho jjuovlnce of Anticqaia, in North 
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America; and in considerable qoantities in' the 
Uralian mountains If Siberia. The grains, besides 
platinum, conuin^ generally gold, iron, lead, palla¬ 
dium, rbodium, iridium, and c&mium, and often 
' oxide of titanium and chromate of Rounded 

masses of the metal, however, occasi^ally occur 
among jbhem, and are met with in mineral col¬ 
lections ; these are rarely Linger than a small marble; 
though BOine have been found of the fiisse pf a 
^pigeon's egg and upwards. * 

The pure mctul may be obtained by du|olving 
crude platinum in nitro*-znuriatic acid, and pre- 
•cipitating by a solution of muriate of ammonia. 
The first precipitate is heated, re-dissolved in nitfo- 
»'miinatic acid, ami again precipitated as before. The 
second precipitate is* heated white-hot, and pyre 
platinum remains, ft is a white metal. cAtreimdy 
difficult of fusion, and unaltered by tlie joint action 
of heat and air. It varfes in A^isity fr..in 21 to 
21.5, according t(f the degree of mechanical eom- 
prest^bion which it lias sustained; it is cxtrcincly 
ductile, but cannot be beaten out into such thin 
leaves as gold and silver. 

Tlie following details respecting tl^ mpde of 
purifying platinum, and rendering it malleable, arc 
taken from Dr. Woilaston's latest paper itpon this" 
subject, puolished in thG Philosophical T-'anfactions 
for 182*.):—, / 

** 'riu! usual method of giving chemical purity to 
this metal, liy solution in aqua regia jonl preoipi- 
tatfon with sal-ammoniac, arc known to every 
chemist; but I doubt wheHuu sufficient tare is 
usually taken to avoid dissolving* the iridium con¬ 
tained in the ore. by clue lUlutiou of the solvent. 
In an account which I gave in the Pfulosnphtcal 
'^ramactiom for 1801, of a new metai,' rhodium, 
contained in erode phtiina, 1 have mentioned this 
prccantion, but omitted to state to wliat degree the 
acids oliould be diluted. 1 now, therefore, recom¬ 
mend, that to every measure of the strongest 
muriatic acid, employed, tfu^re be added an eijual 
measure of water ; and, that (he nitric add used 
be what is called “jingle arpiaTortis ; “ as well for 
the sake of obtaiffing a purer result, as of economy 
in the purchase of nitric acid. AVitli regard to the 
proportions in which the acids are to be used,*I 
may say, in round rmmber.-^. that acid, 

equivalent to 150 m^rhle, together with rdtric acid, 
equivalent to 40 marble, will take 100 of crude 
platinum ; but in order to avoid waste, and render 
the solution purer, there should be in tlic luenstiuum 
a redundance of 20 per cent, at least the ore.. 
The acids should be allowed to digtv^t three dr four 
days, with a heat gra^lually raised. The soluiion, 
being then poured ofiT, should stand until a quanlity 
of fine pulvendcTit ore of iridium, suspended in the 
liquid, has subsided; and should then be mixed 
^with 41 jmrts of a^U.inimoniac, dissolved in ajjqut 
five times their weight of w'hler. The first pre¬ 
cipitate, which will thus be pbtailed, will weigh 
about 1(55^ parts, and will yield about OG parts of 
pure platiimm. A-s the rnother-liqnor^ will still 
about 11 parts of plutimim, these, with- 
some Or the other metaU yet held uj solution, are 
to be recovCrjsd,^ by preripitation from the liquor. 

^ Uh dean*bars of iron, and the predpifafe*!!? to be 
re-dissnlved in a proportionate q*aantity of aqupi ’ 
regia, similar in its composition Uo that above 
djigscted : but in this case, before adding sal-ammo¬ 
niac, about one part by nieasure of strong muriatic 
acid should be mixed with 32 p^irts by'measure of 
the liitr^vmuriBtic solution^ to pre.ent any pre- 
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I cipitation lif palladium or lead along with the 
amnonio-muriat'e of platinum. The pre¬ 

cipitate must be well washed, iri order^to free it 
from the various impurities which are known to lie 
contained in the complicated ore in queati^ ; and 
muq,tjuUin[iatcly be well pressed, in order to j‘emove 
t}i%lost remnant of the washiVigs. It is next to be 
heated, wfth the utmost ^ution, in a black-lead 
pot, with sa low a herfl# as just to expel the ^hole 
of the sal-ammoniac, and to occasion the particles 
of platinuniftto cohererar little as possible; for on 
ibis*de|)find« tbe ultimate dfictility of^the pri^duct. 

“ The grey product of the platinum, when turned 
out of the crucible, If pMppared with due c:.utton, 
will be found lightly ^j^gnerent, and must then be 
rubbed between the kinds of the operator, in order 
to prooitt', by the gentlest means, as much as can - 
possibly ne so oi^tained, of metallic powdi^r, so fine 
as to pass through a fine lawn sieve. The poarser 
piirts are then to be ground in a wt*oden bowl with 
a urooden pestle, but on no account with any harder 
material, capable of burnishing tbe pift'ticles of 
plaflinum ; since every degree of burnishing will 
prevent tbe parti(‘h:s from cohering in the further 
stages of 4lie process. Since the whole will rcqigjrc 
lo be well washed in clean wtiler, the o{jlrator, in 
the Inter .stages of grinding, will Md hfs work' 
facilitated by the addilion of water, in order t.o 
remove the finer portions, us soon as they arc suffi- . 
cigptly rciluced toibe siisp^ended in it. 

“ Those who ^vould riew this i6u,l^’ect scieutiti- 
• cally, should here iTtmaider, that as plutiinim canuot 
b*i fused by ti^' utmost licat of our furnaces, ^nd 
consequently cannot be free^d, like other metals, 
from its impurities, during igneous nvsioti, fiy tluxes, ’ 
nor be rendered homogeneous by liquefaction, the 
mechani<‘al diifusion through water should here be 
made to answer, as far as ^inay be, the purposes of 
molting; in allowing eartiry matters to come to the 
surface by their superior lightness, and in making 
the solvent powers of water effect, as far as possi¬ 
ble, tlic purifying powers of borax and other fluxes 
in removing soluble o\idfi.s. * 

V liy rcjicated washing, shaking, and decanting, 
.the finer parts of the grey powder of platinum may 
be obtained as pure as other metals are rendered by 
the various processes of ordinary metallurgy^; and, 
ifuow-pomcd over, and'‘allowed to subside in a 
clean bahiii, a uniform inud oi pulp will bp obtained, 
ready for the further process^f casting/' 

DIMINUTION OF TJ:MPKR4TURE-0N 
COASTS, SANDBANKS, &c. 

In tbe third number of fiie Journal of Scieneft ant;! 
the Arts, an extract of a letter from Dr. Davy, has’ 
bc^ii published^ contaiiyng some •bservations on 
the temperature of the ocean and utmosphere,, iu 
the equatorial regions of the glcjte. .Amongstother 
philosophical remarkg, those by, whicj/lie confirms 
the conclusion of‘Mr. Jonathan Williams, and other 
observers, that the temperature Of the sea always ' 
falls in' shoal water, and that the thermometer may 
be made a. useful instrument in riavigaiioa, appear 
to be very important. « • . ' 

Mr. Williams attributes the effect upon the ther-i 
moioetcr, on the approach of Is^nd, to the moling 
power of the land ; but this reason will not apply 
to the effect of slioals in the ocean, or to the tropi¬ 
cal rUniates. M. de Humboid, ju his Personal' 
Narratiiie. seems to consider it as resulting^ from 
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cold cumute below the surface^; but m iCs^work he 
does not ^er into any miiiate detaijsnor did he 
pursue xtJLny farther, than in mentioning this gene< 
ral Dr. Davy has merely noticed the fact^ 

as a general law; but has not speculated upon the 
of it.. ^ 

^ The suhir rays proddice very Utile heat, in passing 
^through the air; but ^}iririg theii^ trarrsmissicm 
through a body so imperfect)i;''transparent as water, 
there can be no doubt that the same cause which 
occasions k I'oss^f light, rnOst tTommunicote an effect 
of heat, and cotiscquently, the greatest heuV, mOst* 
be produced at the surface of the sea, and it must 
gradually diminfch, as the n)y8'jpenetrate‘deeper. 

The heat of the surface^ ^ihe ocean must, at a 
great distance from land* depend upon the absorp. 
tion of the <solar rays, the cooling of this .surface 
upon its radiating powers, and upon evaporation. 
But wafer is an imperfect conductor of- heat; and 
by cooling, as far as 38"^ or 40*^ of Fahrenheit, its 
density is increased: when coolj^ng agencies act 
upoq, an utlfathomable ocean, the strata of water 
*cift>Ied sinl*> out of the rcac^ of the surface, and 
very little influence the temperature of this sutfacc; 
but \duen cooling agencies acf upon a sliallow part 
of the ocecaSi yie cooled strata accumi^bte and ap- 
pfoacli nearer the'Surface, and cause the tempera¬ 
ture of the ocean, at its surface even, to be nearer 
the mean temperalnre of day and night. 

In very shallow water,** close teethe shore, the 
bottom will bft -hJated; aiill during the day the 
temperature, close to the shore, will heiiigher than 
that of the ocean ; but in the night. «a the land 
cools faiitfer^than ^Jcsea^y Vactiation, the air, having 
its tempeVature lowered by contact witli the cooled 
land, will dow down upon tlicisca, and thus will destroy 
the effect of the hot water flowing from -the extreme 
shallows, and at a certain moderate distance 'will 
produce such diminution of temperature, as will 
more than compensate for the beat produced by 
contact with hot land, Ilot-ulr and water, within 
limits above 32^ always rise; wafer cooled below' 
40® also rises; therefore, by whatever cause cool 
air or water are kept near the surface of the ocean!^ 
that cause will diminish the general temperature of 
that surfaep. 

' It has been supposed by M. Perron, and other 
iiupiirers, ,that ice may exist at the bottom of the 
oceanbut simple physical reasons show that this 
tAtrnpossible, unless the/temperatti(e of the surface 
of tW Ocenn Is below 40% for water at 40^ is bea- ^ 
\ier than at the freezing point. Ice, as Count * 
Rumfordliasf shown, always forms at the surface: 
and ice at the bottofu of yny pa.*t of the ocean, must 
begin to thaw, when the tcinpcfhitare of the surface 
is ff!)bve 40®: for hot currents then descend, and 
cold ones rise. . . ^ 

^ The tfame cause must Wlways operate, when the 
heal of the surface ‘ef the ocean* is above 52®; 
and under these 71 rcumstances, whether in the equa¬ 
torial, jpolau,' or tropical climates, land or shallows 
must alwaya lower, the temperature of the ocean : 
but in very high latitudes, if the heat of the surface 
Should approath tq 40® only, thh^ tliermorneter will" 
no^longer be a guide of land tc^ the navigator, for 
i%heavler at 47®, than at the freezing point 
32®; but each .an occurrence can only happen in 
icy 6eaa« 


HOW TO STUDV CHEMISTRY CIIKAPLY, 

uy XAMKS JtKRHERr^OOKB. 

It is a conrimon opi)|ion, that itv,ot^er to study tu\y 
science practically, a person must necessarily incur 
a great expei^; that this is, to a certain exUnt, 
correct, caii^ be denied, as the higher branrh (*3 of 
every science frcf^uently' require instruments of a 
delicacy and exactness of construction far beyond 
Ijie skill of the experimentalist himself, and which 
cannot t>e procured without considerable expense ; 
at the same time, however, a person may, with but 
a trifling expenditure, make himself acquainted with 
all the chief fact^ of a science, and evAi jiursue it 
to a considerable extent, with the aid of such appa¬ 
ratus as he contrive, by a little ingenuity, or 
proourc at but little cost: this is peculiarly the case 
with chemistry, which may be studied with little 
expense, to a greater extent than perhaps any other 
scierme! 

The advantages to be derived ’from a iliorough 
knowledge of chemiistry, fwhich can only Iac ac¬ 
quired from expf?riment,) are very great, as well as 
every ctlier brunch of science as well as ar*^, is more 
or less depervdaiit on it, and many* of them owe 
some of their chief facts to the chemical knowledge 
possessed by the discoveries of thorn ; nevertheless, 
chemistry i8^(ar less studied than Its importance 
deserves, thc^eri'eralHy of people either knowing 
nothing at all about it, or, at best, resting in u mere 
theoretical knowledge or some of its priiicipul facts, 
under an impression that it rccpiirca too large an 
outlay, to be followul by any hut those whose pro¬ 
fession requires it. This idea is, yMohaps, strength¬ 
ened by attending cheniiral lecruiTH, whuic, .IS the. 
lecturer generdly makes a point of exhibiting a.s 
much apparatus as pos'»ibIc on'his table, the unini¬ 
tiated are apt to suppose that all this display of 
brass and mahogany is csscufially nccC‘sSSr;iry to tlie 
student—tJia/i which, nothing can be more erran»u 
jOUS. Another,.and perhaps a chief cause why che¬ 
mistry is not u’or^ studied, is the ontiavagaut price 
cliarged^ bv the ))hih>i5nphicHl instrument, makerar 
their charges acting, in many ce.rea, ns a comjdete 
prohibition ot use of tlieir instruments, to per- 
schis of but U?niu*d moans. 

The object of these papers is to show to the 
young I 10 W they may study chctiiistry with most 
protit to their purses, as well as to them&elveVa* 

I do not profess to advance anything new, but 
simply to explain the construction and*use of such 
articles of apparatus as will supply the place of tho 
more expensive ones usually figured rind described 
in chemical woiks ; many of them are the Inveiilioii 
of persons whose names stand high in the annals of 
science, and as all of them have been used, for a 
long time, and with ^mress, by myself, 1 can coni 
scientiously rccommrnd them. The use of clieafT 
apparatns has‘at all times berui supported by the 
example of the first phJosophers. i)r, Vrfestley 
used, for several years, no ocher pneumatic-trough 
than a small wushing-tuk, and nutde some of his 
most brilliant' discoveries with it, and it fi well 
known how wonomically Pranklin ]»roceeded. Of 
late years, muchnias lieen done wifliMhe profnsed 
intention of kejiofitkig the <*auflo of science Jby the 
introduction. 0^ some very pretty, Fiench polished, 
brass-bound, mahogany chests'of apparatus, tests, 
under the xidme of “ portablf. laboratories/'* 
which, however, are, apparently, im^re for ornament - 
than use: if for use, it is decidedly the most ex¬ 
pensive plan of proceeding that the student can 
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adopt, as all the apparatus they contain may be 
bought fpr less llaiLn one^fourth the pripe charged 
for them, ami the materials arc less in quautity than 
would be requited' even for ^lecimens; .they arc 
indeed anything but what would ba..really useful, 
especially to a person who wishes to\atady with as 
little expense as possible. \ 

' 1 shall also give a course of hiatructtve experi- 
ments illustrative of the usual routine of manipula-* 
tion, BO as to give the young student a ffgr starl^ 
and enable him atlerwards ,to* proceed in acquiring 
a knowledge of this^acience,. one of the most useful 
and important of the whole circle, .thereby opening 
to him ant only an inexhaustible sourre.of instruc- 
.tivc aimiaement, but what will prove of inhnice 
service to him in the every-day transactions of 
^business, and which, in every path in life, givN its 
students a manifest superiority over those who are 
unacquainted with it. • 

The principal arthdes required by the student are 
the following, V 17 . :—I. a spirit limp ; 2. a lamp 
stand ; 3. apparatus for making gases ; 2. piieu- 
matjC'trough ; 5. gas j.ivs ; 6. evaporating dishes; 
7.'test glasses ; 8, a glass funnel ; 9. hlowpij^e 

1. A spirit tamp, —This is a smalftamp intended 
to burn spirits ’of wine, provided with a wick- 
holder, and a cap to prevent loss of the! by evapora¬ 
tion ; it is used to heat hasks, evajyVating dishes^ 
v&c., and gives a cousiderabU* lieat, without smoke. 
A very good and rlu* ip ope may be made in the fol- 

. fowiag manner : take a sliort glass bottle that will 
bold two ounces, or inorp, and will stand^steaddy ; 
break off carefully the liji of the neck, with pincers, 
and smooth the edges with a file, or on a sand¬ 
stone ; then take a good sound cork, or small bung, 
C"lt a hole through the middle -of' it, and tit it 
tightly on the neck of the bottle, to which it may 
be cemented with glue, and cut it off level with the 
top of the neck. T)>o cap m«y be made either of 
tin plate or of the.bottom of ii phial, cut off with 
p red-hot wire, and must fit closely over the cork. 
The wick-holder is of tin plate, about .2 inches long, 
\ind i of ah inch wide, with a rim or ledge i of an 
inch from its-upjR^r end, which rcpts on the neck of 
the lamp, and must be wide enough to covt^r the top 
of the cork, and protect it trorn the fiame. A larger 
or smaller flame is produced by pulling up or ]iush- 
ipg down the wick in the wirk-holder.' Wicks may 
be had at the oilman's, in halls, about G^L each ; 
the usual fuel ia spirits of wine, but iia]>htha will 
do equally well, and is only two-thirds of tlie price, 
but has the disadvantage of a strong and disagree¬ 
able sufielb This lamp will be'found cqnal to any 
that is made, and wiM not cost more than 6d. 

A .useful appendage to the spirit lamp, when a 
dask or other large vessel is to be heated, is a tin 
^*cylinder wide enough to go over the*lamp and about 
five iuqhes high, having several afohed openings cut 
' in the bottom to admit air; when the lampis placed 
within it, it keeps tlic flame steady, protects it from 
draught, and at the same time ^causes t current of 
hot air to ascend and circulgta ropnd the bottom 
, and up the sides of the vessel, thereby heating it 
^ much more e^^^l^ually than pould be accomplished 
by the lamp itself. * 

2. iiiMp^jitand is used td suffport vessels over 
the spirit lamp. The following will answer .the pur^ 

, pose very wellj^'and is easily coipitructedr take three 
Ml tdecas of stoat iron or brass wire, each 18 incU^ 
long, and bend thau) into the ^^gUre of a square staple^ 
then bind them firfiilytog^hcr at the angles and 
near €b>^ ^adf with. thin copper isire, so that the 
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sides of ttch may form a irianglp, each siSe beinf 
4 incl es long, standing on tliree. legs, Cevh 7 inches 
long; when the vessel employed is* tol small to 
stand on the triangle,'smaller triangles^m^e by 
twisting together the ends of three short pieces of 
wire, may be placed on the large one ;^in order tw 
ap{dy a greater or less deijgee of heat; foe lamp 
should he adjusted at different heights beneath the 
vessel by means of pieced of wood of various thicks 
DOflseff, of which, sevftAl should be provided. • 

» 3. App^natna fof^generating iGasea that 

raquir^ heut for their extrication,«inay b|^ made in 
Florence flasks, wbicli can be obtained at an oil¬ 
man’s for •Id. each;.they roust he |fell deeped with 
pearlash and Iiot previous to being used : a 
glass tube passed J^ugh a cork, is fitted to the 
neck, to conduct the gas to the jars intended,for its 
rereptifRn ; the tube should be about 20*im hcrf long 
and i of an inch wide, and should be bent at an 
angle, about tlifee inches from one end^ by means ' 
of the spirit lamp and blow pipe, as wUl bo hereatter 
explained. • , ^ ^ • 

For making hydrogen, carbonic acid, andfither^ 
gases, where heat is not required, an/bottTe with 
nr bent glass tube paasod tJirough tlie cork, similar 
to the flask, will answer the purpose ; shoifid not 
hold less than four ounces. ^ - 

4. A pneumaiic trough is a large vessel filled 

with water, for collecting gases, and provided with 
a,perforated shelf to support the jars while filling ; 
a wash-hand baSin .win answer student's purpose 
very well: for a shelf, take and bore 

a hole J 04 an inch in diameter through tlic bottom 
with a large nail or ^any such tool; thefi, with' 
pincers, maKe an arched o^fcningin thcaed^e, about 
I an inch wide and J of an inch nigh ; tfiHe aper- 
hires may be finished* off with a file ; tiiis being 
inverted on the bottom of the basin, which is filled 
with Writer, the apparatus is ready for use. 

5. Gas jars, —For collecting and evperimeoting - 
with gases, 4 nz. phials may be used ; a bottle that 
will hold half a pint or more, the bottom cut off 
with a red-hot wire, is U'>cful for many experiments; 
the phials will cost»about Z(L each, and should be 
chosen as wide in the neck as possible. 

6. Evaporating iltskos ,—Vessels for evaporating 
are generally made of W'cdgavvood ware, but as this 
is expensive, and not absolutely necessary for mere 
experiments on crystalli/ation, &c., the student may 
use common gallipots, w|uch he will find as useful 
as vessels of tqjf times tn% price ; they may be had. 
of various sizes at abou^ls. per dozen, • 

7. 'J%Ht glasses^ —^Vessels for testing, precipi¬ 

tations, &c., may be replaced by wine .f'^asses and 
tumblers : when a ^)recipjfate is to be collected, ale 
or champagne glass^ are preferable on account of 
their depth; glass rods for stirring solutlons^nsy/ 

, be bad in most' towns, *at from Id. to each, or 
where they capuot oe 4 )rocttred, narrow slips 
window-glasswnay be us^. • 

■8, A glass yiinnely for filteriqgC &c.; bn^ 2i 
inches diameter will cost 6d..; filtering }>gpeir is 
sold at the druggists at 2d. pef sheet. * 

g, A blow piips, —This is k small instruhient ^ 
used in conjunction with the spirit lamp for e^tciting 
tfa intense heat oi^a small scale ; a cistninon taper¬ 
ing tube will answer xhe student’s ptirpose. ^ 

This list includes. neariy^very thing requirciU tfy^ 
^the student; a' few nuscelmueous kitlcles, such as*. 

' deflagrating spoons, &c% will be desqiribed when we- 
come to the experiments in which they ore used, > 
‘ (To bs toniinvtod.J ; " 
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. ON THE EXPANSION OF ARCHr.S. 

A*** ^ 

Tbk expaup on of solids, which has excited the 
attentiun oU matheniatician's since the iuvostigatioiis 
of La i^ire, in 168d, on a rod of iron, is of par- 
tic'ilar importance in the construction of bridges, 
the security’ of which nia^ be affected by the dilatr* 
turn and contraction consequent on changes tem¬ 
perature. Periodical moti'*.a8, referable only to 
changes Of tempcraturcf were observed by Vicat, in 
a stone bridgoi, buijt over the Dordogne, at Souillac, 
and have frequently been noticed in structures of all 
hinds. The different expansibilities of stone nnd 
iron have been considered, an objection to tin: use 
of cast 'iron pillars in conin ti' n with stone, to 
support the fronts of buildin'^. * but the experi- 
nientjs of Mr. Adip, of Edinburgh, led him to the 
. conclusion'.that no danger is to be appreh ided 
from a change of temperature aflSi^cting cast irdh 
and sandstone in ^any great degree, as their expan¬ 
sion, so far‘as regards buildings,'may be considered 
the same. * Arguments from this Pijwrcc were em- 
^ ployed»ngainst ihe arches of Sonthwark-bridge, and 
the 'bxp^rinu'bts set forth in this communication 
were undertaken with a view ^f ascertaining the 
effect oi temperature on these arches. Three sets 
of expert ’e made, the first in January, 1818, 

when the main ribs and diagonal braces rested on 
their centres, and before any of the spandrils and 
road plates had been put upon them ; the second in 
August and September of the same year. The rise 
was measured by the 'Insertion of small Wedges, by 
which the rise was ascertained to about on -foitieih 
part of an. inch. The most extensive set^of experi* 
ments was-mc/le on^tbe c .oteru arch. Great care 
was taken in observing ihe thcri^iometers, of wdiich 
there were three ;‘onc in the air, another among 

the tibs, and the third^ inserted in the iron of lljc 
rib. The result of iiitic experiments gave, as a' 
mean, a rise of one-fortieth part 'of an inch for F. 
The effects of idiaoges .of temperature were also 
observed in the stone bridge over the Thames, at 
Staines. After the arches* had obtained their full 
setUement, openings were observed in the joints of 
the parapets immediately over the springing of the 
arches, and’a distortion, or sinking, of the upper 
curve of the: parapets. A wpdge was' insertcil into 
some of these openings, and the lowest point ot its 
descent, in the month of January, marked.' The 
same w'edges were carefully inserted every week 
until JVIay, when they woe d no long^^r enter, and 
the joints became firmly chjsed. ' At this period, 
however, the^joints immediately over the crowns of. 
the arches, ^hich had, during the winter, been quite 
close, were open.' From these fa.vts i.^'foUows, as a 
necessity consequence,, that in winter the afcli con- 
HrActilfg descended, and the spandril joints opened ; 
^ ^nd in summer the ar h expanding rose, and closed 
mSse joints, and opened those at the crowns. 
Thus, the joints of ihe parapets, which were made 
of single sUb8 ol granite for the whole height, 
became ^ood^ indicators oP the change of tempera- 
tdre. It had also been observed tu the Waterloo 
and other bridges,«'that, joints made good in the 
w'inter with Roman cement, were found crushed in 
summer. ^ ‘ 

NEW TEST LIQUCR FOR ACIDS* AND 

alkalies. “ 

This thanks of .the Sqpiety of Art^iave been voted 
to Mr. J. Mersh, of Royal Arsenal, Woolwich, 


for his communication of the following new test 
liquor for acids* and alkali^tk ' H 

The infusion ot the common red calibage haa 
been long ii| use in t\ v chemical lalA^ratory, as a 
test to distinguish and fi'OJu alkaline bodfes when in 
solut'^n ; anil, i though posscsse/l of great deUeacy 
ill this respect/is s»iil subject to an objection, on 
account of its brron.ing so exceedingly offensive in 
its smell, after having been prepared a few montlis. 

ord^'r to obvlite this objection, Mr. Marsh* 
undertook some experiments, about two years ago, 
on the coloring mat lor of the dark red hollyhock, . 
the.purple. rinll^h,*a 1 ul the dark red haet-rqot; hut, 
during his experiments, he found many ohje/tions 
to all. The b(:autif,il bine color of the thivk red 
hollyhock, obtained by alcohol, is, however, worthy 
of iionVe ; but Mr. Marsh's attention was forcibly 
drawn to the beautifully colored infesion obtained 
from the dark var'eties of the dahlia, smih as the. 
Conqueror of Sussex, Sir Edward C«drLngton,'Sir 
Edward Sugden, Alnian’s Sp]en<lis>ima, Ihirson's 
Rival, Riown’s Ion, Holmes's Rival, Sussex Iiima, 
Metropobtan Perfection, L'asha of Egypt, Robert 
le. Diablo, and Sambo—.hose being the varieties 
mostly employed’. 

This infnsi^in is easily obtained as follows —■'Into 
an infusion po' or any common eurLlieu vessel, let 
as many of the'^letals of the above-named dihlias 
be lightly pressed^ and then boiling hot distilled or 
good rain-water, suUicient to cover the petals about 
an iiicb, be introduced. The best method of keep¬ 
ing them down is by means of a piece of plate-glass, 
or the foot of ;i broken tumbler, or even a piece of 
common porcelain will do very well. The whole 
may be kept on the hob of a (;pniirion fire-place, 
simmering tor two or throe hours, covered over 
with ^ piece of common )>aiier, to keep out any dirt 
which otherwise might fail in. The liquor is then 
to be poured off the netals, which will be toatld 
almo'-t colorless. To every pint of the infusion, 
add half an ounce of sulphuric acid, keeping the 
whole slo<Hy sliricd with a slip of gl iss. When 
"quite cold, and to « very pint of the mixture two 
grains ot corrosive sublimate dissolved in a portion 
of the liquor : fiUfr the whole throngU a piece of 
coarse cloth, and bottle it up ; and it is immediately 
fit for use. 

When wanted for use, the liquor is td be carefully - 
neutralized by aminoni4, which gives it a kipd of 
olive color, and in-this state it may be used liquid ; 
or bibulous paper may be dipped in it, and then 
dried. Either the iitpior or the jiapcr will become 
green with alkalies, and red with acids. 

Being desirous of turning to acconnt some of tire 
qiinhtics of this class of flowers now'so much cul¬ 
tivated and so geiierallj' aihnired, and also render¬ 
ing them useiul us well ua^ornamental, Mr. Marsh 
has made several'attcmpxs to fix it as a dye-stuff on 
cloths, &i\ ; but h is not yet succeeded in hLn 
attempts to his owe .Svitisfaction. 

This test liquor has been approved of and adopted 
at thff Royal Military Acadojny and Royal Institv- 
tion.—q/’ i/ie Socief// of Arts 


MISCDJJiA>IEOUS EXPERIMENTS, 

Watch Glasses ,—^Tlie art^f making ^atch-glaases 
dcpr.nds upon the employment of calpric, as a power 
which expands glass unequally. A glass globe.is 
blown of sufficient sue to perinit five glasseM being 
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cut from it. When the filobe is cold, a red-hot 
tobacco-pipe, fer iron-wiir, run round the 
model of the wati drawi/upon it; the crack 

follows the point of rlie hi ahitl wire or pipe, until 
the cinlo is dr.-crihi-d, and tlie \[|atch-glass drops 
out of its place. The oilier four :re done the 
game way. This contrivance is adonlrable, ronsi* 
deling that it arose from what is geneially supposed 
to bit a h.id property of glass, viz. /racture by heat 
too sudde nly applied. i r 

SuMtitiU for a Oqn/nttj Machinf *.—Writc w'itli 
common WTiting ink Jn whieli lump sugar has been 
dissolved, iir the proportion of (^nir scinplcs, nr a 
draclftn and a ]» If id’ sug if to (>rie ounce of ink. 
Moisten copying paper, (h paper which is sold at 
the sliitioner’s for Iv. Hh/. jicr quire, tor the use i»f 
c,opying lrl;u•hlne^,J by passing a w(t sotC brush 
over it, then picss it gently b^-fween soft cap paper, 
go as to smoother! it, and absorb I lie superabundant 
moisture. Pat the p.iper so inoistentd upon the 
writing, and both betwe-n cap or other smooth soft 
paper, placing (he wliolo on the car pet or hearth¬ 
rug, one end of whielijs to be folded over. I»y 
standing and treading npbii thi«f, an impressmn will 
be toiken, equal, if not superior, to’wliiit would have 
been taken by a oo]»ying iniKhme. 

Tractuff Dpuk. Jaet ,\ friiuc l;t* y^ade aufficieidly 
Itrge for a square of erown glasj' ’to rest upon if, 
supported by a ledge at the bottom part; wheic, 
by tw'O hinges, it may be fastened to a di"i\’»yr of 
the same dnnen*'ions, wdiicli may be (hvided to serve 
for paper, p<‘ncds, *\e. To the top oU the Iramc, 
fix two stays, by wiiieh the frame may be raised or 
dejuesHcd, as occasion may rcquiie Tiie firiune ig 
to bo used thus -lay ihe subject you inteiul t,o 
copy on tho glass, a ml fa^u^n a ?tieet of fuu whitu 
paper u]ion u, wltli some wafers r>! paste. If you 
work in the day-lime, place the back, after you have 
raised the frame to a piO]»er height, against the 
window ; but if by night, imt a lamp behind it, and 
you will see. cveiy line, which you may copy accu¬ 
rately, and finis), a.< you think pioper. If it be a 
solid piece youtiutend to copy, then plaep it behind 
the desk, and h.c mg fastened your jvipcr to the 
frame, put Ihe lamp so .is to produce a stiong shade 
on the ohjett you h.ivk before ycui to diuw, and you 
will plainly see to tiaee, tlm'Iinc.s wilh a black lead 
pencil: after wldeh, fill up the shades in the noanner 
it appears without the desk. 

Oplicah R.vperimeiits\ —Afli\ to u dark wall a 
round piece of paper, an inch or two in diameter ; 
and a Utllc lower, at the distance of two feet on 
each side, 'make two rnark.s; then place yourself 
directly opposite to the paper, and hold the end of 
youf fiiiger before your face in such a mrinncr, that 
when the right eye is open, it shall conceal the mark 
on the left, and when the left eye is open, the mark 
on the right: if you then look with both eyes W 
the end of your finger, 'the paper, whicli is not at 
All ooneealod by it.from either of your eyes, will 
nevertheless disappear. 

Fix, at the height of-the eye, on a dark ground, 
a snaaU round pkoe of white paper, and a little 
lower, at the. d.stance of two feet to the right, fix 
np-another, of about three inchcsi in j^liametcr; then 
place yourself opposite to the first piece of paper, 
and, having shut the left eye, retire ba^^kwards, 
keeping; your eye stil). fixed' on the first object; 
when you at the distance of nine or ten feet, 
the second will entirely^lisappcar from your sight. 


OF SCONCE 

A JBflrowe/er.—Take a common phial 

bottle, and cut oR’ the rim and par.^of theweek. 
This may be done by a piece, of striJ^, or rather 
whipcord, twisted round it, and puUe^j‘trj^ngly in 
a swing pojsitioii by two persons; dnc'of whom 
hoVla the bottle firmly in his left hand. Heated in 
a few minutes by tlie friotipn of the strii.g, and then 
dippQfl suddenly into cold water, the bottle will be 
dec.'ipit.itcd more^easiVy than by any other moans. 
Let the’ phial be now nearly filled with common 
pump-vjater, an(l.|^ipplying the fnger to its mouth, 
.tur® it quickly upside down\,on removing the 
finger, it will be found that only a few drops will 
cM’ ipe. Without cork or htopp<jr of an^’ kind, the 
water will Jie rti'<ajjt,*(l within the bottle by the 
piessnre of llie-^ternal air; the. v/cight of air 
without the phial being ho much greater than that 
of tl.e small quantity within it. Now iCt n bit of 
tape be tied round tlic middle of the battle, to . 
which flic two ends of a string may be attached, so 
as to form a loop to hang on a nail; let it he tluis- 
suspended, it a pei pendiciilar with llie 

I mouih downwards,, and tliis is the ba^l^Jnm^•r,' 

I When the weather is fair, aad indihed*to be so, 
the wafer will be h vel with the section of the neck, 
or father elevated above it, and fori? ing a concave 
surface. When disposed to be-:;v'Ot,.a drop, will 
appear at the mouth. which will enlarge till it falls, 
nild then another drop, while the humidity of the 
atmosphere continues. 

Now to prepare Parchment for Paint nip ,—Take 
about a yard and a half of ‘list, ami roll it up very 
tight in incircular form ; then take .some finely puw 
dfied wJiito pumice-Vvfone, put flic list in it, and 
rub it over the parehilicrit. I'rhis phifi, wliicli is 
««irnple and very common, ansv/ers the best of any. 

If you wish it to take water colofs without sinking, 
f^hoose that which is not spongy and soft, and use 
aluiii-watcr wdtii the colors when you mix them for 
use. 

Fsa^tj Methddaf taktruj ftf/m 

Coitifij Sec .— lloll a quantity of isinglas.'^ in rum, 
brandy, ur oilier spirit, till jt in a Miificu nrlv 
liquid state to poiir upon th(; metal, tStc, \ny color 
m«ay he mixed wdth ibis eonqiosir.on ; 1"if *1 must 
1)0 poured in a liquid slate to the n \tiuT^ it u 
besf to mix the color wdth the sphit. 

Arjijicial Raiu and liaiL —Make a hollow cylin¬ 
der of wood ; let it be very thin at the sidej», about 
eight or ten inches wi^c, and two or three feet in 
diameter, ©ivide its iAside into five equaj 
by boards of five or inches wide, nmd 4et there 
be between them and the wooden cireje, a space of 
about one sixth of an inch. You are to place these 
boards obliquelyr Ik fliis-cylinder put four or five 
pounds of shot that will easily pass through tliQ 
opening. When turned upfiide down, the noise of I 
the shot going through thdP'various partitions wi*’! 
resemble rain ; and if yon put large shot, it will 
produce the sound of hail. 

To make a Ring suspend bjRa Thready after the 
Thread has been burned. —Soak a picToc of thread in 
common salt and water. Tie it to a ring not^ larger 
than a wedding ring. When you apply the flame 
of a candle to it, it will burn to ashes, but yet sus¬ 
tain the ring. ** 

Vote, 1 and 2 of this Afapasine are now ready^ eU ■* 

gantiy bowid'fn Cloth and Lettered^price 9$. each* 




THE GALYANOMflTER. 


• 

A GALVANOAMfc-^Eii; al its name implies, is an in* 
strutx^i^nt f|^r measuring a galvanic force emanating 
from a conducting wire, which is the transmitting 
medium of an electric current flowing from the 
positive to the negative pole of a galvanic or voltaic 
battery; or*It is a measurer qf the force of any 
electric current, from whatever source of excitation 
it may pre^peed. ^ 

Us action depends entirely upon the principles of 
electro-magnetism, which were discovered in 1819, 
by Professor (Ersted, of Copenhagen; and its indi¬ 
cations are deflections of a magnetic needle, situated 
'within the sphere of the electro-dynamic action. 

VOL. Ill*-NO. ly. \ 


The first instriflnent which bore any of tlie ap¬ 
pearances of the galvanometers in present use was 
the multiplier of Professor Schweigger; which was 
simply a compass box with a copper wire coiled 
several times round it, whose convolutions were 
parallel to t.heaneridian line of the card. TShis in¬ 
strument being adjusted to the magnetic meridian, 
its needle would rest in the plane of the coil, by the 
force of terrestrial magnetism. If» however, the 
ends of the coil wire were to be connected, one 
with the positive, and the other with the negative 
poles of a voltaic battery, the coil would become a 
channel for an electric current; and the electre- 





























MAGAZINE OP SCIENCE. 


26 


magnetic force of this current operating on the 
compass-needle woAd deilect it out of its natoral 
direction ; and after a few oscillations it would take 
a new stationary j^osition* This new position of the 
needle would not be at right angles tef the }daiie of 
the coil, because of its still being un^er the in¬ 
fluence of terrestriaf magnetism, as w^l as under 
the influence of the electro-magnefic force ; but it 
would form an angle with the meridian line of the 
^compass-card, the extent of which would dbpendn 
upon the extent of the latter force; or, if you jdease, 
upon tlie intensity of the electro-dynaniie action,^ 
which kept Hie needle from returning to its terres¬ 
trial line if repose. 

If now we consider that the electro-magnetic 
force is e((ually distributed over every part of the 
wire forming the coil, it is obvious, that by ])assing 
the wire once round the compass-box, directly over 
hnd under the meridian line of the card, tliis force 
would be brought into play both on the upper and 
lower sides of the needle : and these tuo incre¬ 
ments of force Avoulj conspire, and sustain the 
needle father from the mcri(^an line tliuii either of 
them alone whuld do. • 

To familiarize the action which tends to the pro¬ 
duction of this fact, let us suppose th^*ircles to 
represent transverse sections of tli^upper and 
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lower portions of the wire; and that the source of 
electric action is a single pair of copper and zinc 
plates : then accordingly with what we have already 
shown, the current would flow Jrom the erid along 
the wire, (whi«!h iu^gine to be bent over the farther 
edge of the compass-box, behind the paper,) and 
return by the other end. This Ixfng understood, 
the right lines with cross heads will show' the distri¬ 
bution of the polar lines of elertro-rnagnctic force, 
due to the advancing and returning current. The 
uort/d poles of the two portions of those lines whicli 
are situated immediately between the upper and 
lower parts of the wire, will be observed to be di¬ 
rected tow'iirds the spectator’s right, and all the 
so/fiA poles of those lines, towards his left. And 
ns the needle N S is placed between the upper and 
lower portions of the wire, it is influenced, princi¬ 
pally, by those conspiring forces ; and is sustained 
dUf of the magnetic meridian by their joint action. 

In pursuing this illustration, we may now ueadily 
imagine, that by passing the conducting wire once 
round the compass-box, the clcctnf-magnetic action 
on the needle would be double that which w'ould bo 
due to either the upper or lower part of the. coil 
alone. This being admitted, two such coils would 
Ite productive of four times the single force, and 
three coils would multiply the forcecsiz timeSf and 
80 on and hence the name muUiplier being given 
to tills instrument. By this nyeans, an electric 
j^urrent, whose force in one strand of wire alone 
would be. too feeble to produce a perceptible motion 
of the magnetic needle, may laaily be detected ; 
sometimes by deflections of considerable extent. 

Instead of %npioying a compass-box in the con¬ 
struction of a-galvanometer, it is now usual to make 




an open obl)Tig coil of thin copper wire, previously 
covcrethwilh sewing silk, in the manner that bonnet 
wire is covered. This silken covering is Vitcnded 
as an insulator, to jirevent the electric currAu„.from 
passing laterally from one, convolution to another. 
The number of convolutions in each coil^ varies ^ 
with Qie dilierent views of Ihtf contrivers, from ten 
to snore tHan a hundred convolutions. For gemerul ^ 
purposes, perhaps aboa| eigliteen or twenty tmvo- 
lutions are quite suflicient. The convolutions are 
usually packed close together, ancl*the coil fixed 
verrtcally oti a board ; and each ej^reiuit/of the 
wire fieqUL'iUly terminates w'itli u hmall cup, for the 
pur)H).se of liolding whicljP is sonMiracs 

useful for eonnectingj^instrumrnt in the voltaic, 
€>r other electric circreT The needle may be of any 
shape tlj^ expe^nenter thinks proper. Perhaps 
long thin sewing needles, witli the points and eyes 
cut off, ansv^er as well as any. One of thet^e, when 
magnetized, may bc suspcmh.d in the centre of the 
coil, by means ^f a silken fibre, which pa.ssrs 
tbroitgli an opening in the upper .side,^s seeu iu 
tig. 3, or else siipportea on a pivot, as#in 1 j§. iff 
A deep groove is usiia^y cut in llic ba.se board, to 
place the lower edge of the coil in, ami a^radiiattMl 
card for measuring the angles of |(^cfleytion, is 
pasted to the surface of the board over the gioovc. * 

When the electric forces to be cxamiTied arc but 
feeble, it will be better to employ two ncedlerj, with 
their like poles ^ri opoosite directions. repre¬ 
sented in flg. 0. The advntitegas clTrivcd from this 
nrrangementtore, that when the needles arc of equal 
po\^, they ^11 connterfjpt each other’s dirA;tive 
tendency, and obey the inftrt^fcnee an cvtcK*dingly 
slight electric action ; and in eonseqnencc of their 
positions, with regard tb the coil, they arc both 
urgcil in the same direction, by tlic conspiring 
clcctro-inagnctic ff)rces to which tlicy arc exposed. 
The needles may be inserted in any light substance, 
as a thin straw, a piece of dry glass, or a narrow 
slip ofj^^card; and siustaincd by n .silken iilm, as in 
the figure. This is called tiie astatic needle galva- 
n§mcter. The angldfi of deilecfion arc most eon- 
venicntly read off, when the graduated card is placed 
on the upper side of the coil, the upper needle 
serving as the index. The astatic needle is the in¬ 
vention of the late Italian ])liilosopher, the Chevalier 
Leopold Nobili. 

As the electro-magnetick force is known to de¬ 
cline with an imtrease of oistance from the co:^.- 
ducting wire, another impoMant point to be^bscPved 
in the construction of these instruments ^^hen in¬ 
tended cither for the^detcotion, or the admeasure¬ 
ment of feeble electr(vd}5idtni(9 action, is, that the 
upper and lower sides of the coil should be'Hio 
farther asunder than is necessary for the free motion 
8f the needle between them ; anf the upper needle 
should be adjusted so as to mov^ as close as possible 
to the coil. To prevent undulations/if the air from 
disturbing the needles, the galvanometer shoqJ|d be 
covered with a glass shade. Although the appellation 
galvanometer is usnally given to all the various 
forms of Schweigger’s multiplier, many of them are 
obviously very far frgm being deserving cf so digni- 
fled a title; and are of no farther use than that of ^ 
indicating the mere ezistency ^f an electric cUrreBt. * 
Such instruments have sometimes been calle^a/ua- 
noecopes. 

Dr. Ritchie’^s Torsion galvanometer, we believe; is 
not generally known, and as it possesses some pe¬ 
culiarities, a description of it will, no doubt, be 
interesting to m^y of our readers. The descrip- 
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tiqn is In the Doctor’s own words, as ^ find it in ** After iiumerous trials, the followinf^ enpeara to 
the ** Journal of (he Royal laslituHon of Great me the best mode of preparing Aie threads of glass, 
Britain^^for October 1830/' so as to have thcir^extreinities somewhat thick and 

/'In apaperwhichappearedin the first part of the tapering, for the purpose of secifring them in the 
^ * Philosophical Transactions for 1H30,’ I invest!- Torsion key, ^nd in the axis which carries the mag. 

gated t|)e elasticity of threads of glass, and a^plied rietic needlqs« Take a solid rod of glass, or a piece 

that property to the Construction of a delicate gal- of a clean fiiermometer tube, having a fine hore, and 

pvanometer. The instrument then describetl, though draw out one of* its ends us in fig 7. Direct the 

sufficient for most purposesf^eqiiires some modifi. ^very point of the flume on the thick portion, and 
cation to adapt it to researches of extreme delicacy. pull it”out, between the two hands, to tlie proper ^ 

The description of the instruVient, in ih more |ier- length and fineness; at the first trial, it will be found 

feet stafe, with a few of its numerous applications, necessary to draw several, and select the one best 

will form the subject of this communication. adapted to the piir;)osc. * 

“ Fft* experimental res^rshes in electro-magne- , “Two slender darning needles, of the best steel, 
tism, it is extremely usefuf •to have constantly ajj are then to be Rclccled, the eyes to be%roken off, 
hand, a quantity of cwper \vi^, of different degredH and the ends filed to a point similar to the other 
of fuiCMiess, coated witn sealing wa». The %ost con- ends, and then strongly magnetized in the usual 

venient mode of giving the wire this coating is the ‘ way. The needles are then to be fixed transversely 
following:—Stretch the wire between two supports, in a piece of straw or other light substance, abouC 

heat it gradually, from one end to the other, with an inch long, and at the distance of about half an 


an iron bar or spirit lamp, and continue rubbing the 
^ lieiWcd purl with a stick sealing-wax; the wire 
\viU*recoifb a fine coating, sufficient to prevent me¬ 
tallic contact, when porliona of it are pressed to- 
getMIr in dlie construction of any piece of electro- 
tnagnetia upiairatus. 

“ Take the wire tluis coated, he'it it slightly to 
prevent the wmx cracking, and form it into a 
rectangular sluipc, cou''jbting of ^ix, eight, or ten 
repetitions of the wire, according to the delicacy of 
the instrument* required. The upper side of the 
rect^gle must then have the wires ^purated into 
two equal portions, benMj^uud a snialTcylinder, and 
then cd^t2hued ^traiglffTso as to leave a circular 
opening in the middle, about onc-third of an inch 
diameter. The use of the circular opening in the 
upper side is to allow a slender axis, carrying the 
magnetic needles, to pass through it, in order to in- 
cre^ise the power of the instrument, and render the 
compound needle astatic. Portions of a brass tube, 
about an inch long, are to be soldered to the ends 
of the wires forming the rcctjjngle, for the purpose 
of holding a small quantity of mercury, to renefer 
the metallic coiitsict complete. Figs. G and 8, ex¬ 
hibit a vertical section of the rectangle, and a hori¬ 
zontal one of its upper side. 

“ The wires forming the rectangle arc pressed close 
together and secured by a waxed Bcvnng thread,"" 
rolled lightly round them. The rectjmglc is then 
'*!Hed rectangular box, having the upper side 
formed of tw*o sliding pffnes of window glAss, for the 
purposf^f shutting uj! the needle from the agitation 
of the air. Each pane has a small semicircle cut 
out of middle of thS edge* by means of a round file, 
so'*as to leave a circular opening directly above that 
in the rectangle. ^ Various contrivances for sitspenc^- 
ing the magnetic needle might be adopted. The 
following perhape^^hc roost convenient:—Into a 
strong jK'Ooden sole or base, fix two upright sup¬ 
ports,three feet long. A small stage at tlic 
top, naving a divided circle on its upper side, and 
which may be elevated or depressed at pleasure, 
completes the frame of the instrument. The stage 
has two hAes of the same si/« as the supports, and 
atj;h(^samc distance, with two small screws passing 
through Us sides, opposite the centres of the open¬ 
ings A the purpose of fixing the stage securely at 
IT pro^r height. A small cylindrical wooden key 
or peg, having a small bore in the axis, for the pur¬ 
pose of receivingthe end of the glass thread ,«pas$es 
through the centre of the divided circle, and is 
made to turn easily, without much«friction. 


inch from each other, with their corresponding 
poll'*', in opposite directions the one mjedle in¬ 
tended to be above tli^ upper bide of the Atangle, 
and the othei below it. ()ne end of tlie glass thread 
is then to be securely fixed m the end of the straw, 
or light u by means of strong cement or sealing 
wax, whilst tjns other cxtri-mity is fixed, in a like 
manner, in the centre of the 'i'orsioii key. A single 
fibre of silk, having a sma)( weight attached to it, 
is fixed to the lower end of the axis, and made to 
pass tligough a sm.ill hole nenr the lower side of the 
rectangle, for the ])urpose of keeping the axis carry¬ 
ing the needles in the centre of the circular opening 
in the coil. The upptr neeille has two pieces of 
fine straw, several inelies long, fixed on its ends, 
so that the slight et't delleetioii may be reailily ob¬ 
served. The e\tieinity of one of the straws is 
made to Obcillritc; between two upright jiitccs of 
glass, to pre\ent the needle moving over an extensive 
arc, and (hi::, lirngthen the time necess.ny to com¬ 
plete an ob rvution. The whole will be obvious 
from tliC sini])le inspection of ^g. 4, in which A 11 
is the reet.«i 2 qjiir coil of wire; N S the magnetic 
needles ; C the stage with the divivled circle and 
Torsion key ; and G the glass thread. If instead 
of the glass thread the needle be suspended by a 
single fibre of silk, the instnuuent becomes a gal- 
vanoscope of extreme delicacy. The following 
experiment affords a striking illustratii'n of the ex¬ 
treme sensibility of the instrument v. itli this modi¬ 
fication ;—File off a few grains from a ])iecc of 
zinc and copper, by means of a coarbc fih;; place 
two of these near each other, in the bottom of a 
clean watch glass, bring the clean ends of two fine 
copper wires, connected with the cups of the galva¬ 
nometer in contact with them, and then drop ov*ur 
ibem<a small quantity of dilute acid, and the com¬ 
pound needle will be deflected several degrees. 

“ The instrument by which I ascertained the exist¬ 
ence of a voltaic current from this elementary hjjtri ey, 
consisted of a greater number of coils in (he. rec¬ 
tangle, and the needles were light and scrongl/* 
magnetized.*’ 

GalvnmmAers used hy Dr, Faraday.— gal¬ 
vanometers, which have been employed in a great 
variety of important experifnents,\are described ns 
below', in the 78th and 205th articles of Dr. Fara- ^ 
day’s “ Experimental Researches in Electricit 3 ^” 
Phil. Trans, for 1832. 

Article 78.—“ The Galvanometer was roughly 
made, yet sufficiently delicate in its indications. 
The wire was of copper cohered with silk, and made 
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sizteeii or eighteen convolutions. Two sewing, 
needles were magn. tized and passed through a piece 
of dried grass parallel to each otheri but in oppo¬ 
site directions, and about half tm inch apart; this 
system was suspended by a fibre of utispun silk, so 
that the lower needle should be betweei^ tlie convo¬ 
lutions of the multiplier; and the upper Shove them. 
The latter was by much the most powerful magnet, 
•and gave terrestrial direction to the whole. 

Article 205.—To obtain perfectly satisfactory 
results, a new galvanometer was constructed, con- 
-eisting of two independent coils, each containing 
18 feet of silked copper wire. These coils were ex¬ 
actly alik% in shape and number of turns, and were 
fixed side fty side with a small interved between 
them, in which a double needle could be bung by a 
fibre of silk exactly as in the former instrument. 
When electrical currents were sent through them in 
the same direction they acted upon the needle with 
the sum of their powers, when in opposite direction 
with the difference of their powers.” 


CRYSTALLIZATION OF BISMUTH. 

Bismuth melt^ at 476®, and if allowed to cool 
slowly, it crystallizes in parallelopipc jods which 
join or rather meet at a right angle and are enve¬ 
loped in one another like the turns of volute, 
such as are termed HlaGrecque, because the Greeks 
have often employed this form in architecture. In 
order to obtain this crystallization, wemust^ait till 
the bismuth is tixed at its surface; then perforate 
the crust and pour off the ffujd portion, not in order 
to leave a space sufficient for the regular arrange¬ 
ment of the molecules as Rome de Lisle imagined, 
for the crystals are formed in the midst of the liquid 
tnetui like the salts in their solution, but in order 
to lay bare the crystals that are already formed, and 
not suffer them to be inclosed in the whole of the 
fixed metal. M. Pouget has actually observed 
that when the Solid crust formed at the surface of 
the fused bismuth ^is ta"kcn away whilst the lower 
part is still liquid, this crust exhibits well-formed 
crystals beneath. Of all the metals this crystallizes 
in the most regular and easy manner. 

.Dr. Reid observes, ‘*ine]t some bismuth in a 
crueible when the surface becotiies solid, and while 
the greater part of the metal is still melted within, 
make a small hole in the middle and invert the 
crucible till all the liquid metal has been poured 
out. On breaking into the hollow mass that is left, 
its internal surface will be found studded with crys¬ 
tals of metallic bismuth.*’ 



Another metMd is to mdlt the bismuth in an iron 
ladle, cDoIlng the bottom by Immersing it in cold 


water before breaking {the crust above, and taking 
care liot to allow any water to fall upon the melted 
metal, least some of it should be thrown about with 
explosive violence. . _ 


PRIMING AND PREPARING CLOTH FOR 
THi" ARTIST. 

From the t«me that *hc restoratioi of the arts in 
Tta^y commenced, down to the d..ys of •Ruffael, 
])anels were always used for painting op, except 
when the works were tp be fixed to a po^ticular 
place. Canvasses uni^d the advantages of cheap- 

« ess and easy retnoveir:' Th e latt er, therefore, gained 
preference; and after PHTaers time tliey no 
longer painted large pictures on wood in Italy. 

In the Low Countries the use of panels continued 
much longer. Even in the time of Rubens there 
was, at Antwerp, a celebrated manufactory, where 
the panels were prepared of great dimensions; but 
after the death of the tdiief artist of th) Fle.nis!. 
school, the artists painted only easel pictures on 
wood. 

The Italians preferred poplar wood for this pur¬ 
pose. In Flanders oak vras used; as it is very sel¬ 
dom injured by worms. 

It is natural to suppose, that panels composed 
of several pieces ^lued together, might become dis¬ 
united by the changed arising from dryness or 
moisture, to. whicli pictures are always more or 
less subject. VTo prevent these accidents, very great 
care was taken in the times, b*^t 'atterly 

these precautions were neglected ; bands of linen 
were glued upon the joiu'ng, and even occasionally 
they covered tlie entire surface of the panel with 
black tanned leather; the glueing on of linen bands, 
is attributed by Vasari to Margheritone^ who lived 
in the twelfth century, but it was known before his 
time, for the practice is described in Theophilus’ 
treatise, De arte Pingendi; it was probably brought 
into Italy by the Greeks. 

In the commencement of the art the canvasses 
were prepared like the panels with distemper 
grounds; and generally the pictures of,Paul Veronese 
were painted upon such primed cloths. 

The practice now is, to prime the cloth with oil 
color, changing the mode according as the canvass 
is of a closer or* more opeli texture. When tl'' 
canvass is^very open, and kts the color tnrongh, 
it must be saturated with size made, of glove tarings, 
laid on with a large palette knife or trowel, the edge 
of which should be blupt, and a ', straight as a rule, 
that the couch qf size may be laid as evenly .as 
possible; when the priming is quite dry, it must be 
rubbed with pumice alone, to make it free from 
lumps; then with the knife, couch oft ceruse is 
applied; when dry this is alsci pumiced ; a second 
couch is then ^ut on, and sometimsET a third, to ob¬ 
tain a perfectly even surface. 

Formerly, the first priming was made with dark 
red, mixed with umber, or with pure umber; and 
some sixty years zince, it was suupposed; that the 
drying of this color would be queened by mixing 
it with litharge ; but it has been discovereu that 
pictures painted on these sorts of preparatM|s, in 
a few years have their surfaces covered withrinul<; 
titude of little grains like sand ; and thus proving 
that the litharge was badly prepared. 

At the present day, the artists are more careful 
ill such essential matters; and the colormen, for 
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theijr own sakea; are excited to prepare their can- 
masses with iDore attention, for any negligence in 
these essential matters would min their trade. 

Qloth for priming without sizing, ought to be of 
^ closer and more even texture; in this respect 
ticking i| peculiarly advantageous; for though at 
present it is not to be Ifiid of a much great^ width 
than two yards, yet, if the manufacturers round ft 
demand for it, they, no doifBt, would make it up 
to any reasonable dimensions. ^ 'If the cloth is not 
sized, it will require three or four couchSs colpr 
to ensure’an even surface *; and before a new couch 
is applied, time must be allowed for the former to 
dry har^Tenough to be rubbed #ith pumice ; this is 
the reason why cloth requires, ^ preparation, two 
or three months in suq^mer, and ^vc or six in tlie 
winter season. % 

The time required for priming may be shortened 
very much, by making the first atid second couches 
with distemper ; and as soon as they are quite dry, 
and pumiced into an eyen surface, let the last couch 
be merely oiT which has becoqie viscous by exposure 
to^he*air: this will penetrate the distemper, and 
render it quite pliant. By the former method, 
mneh^imeeis required to dry the cloth. But by 
th^ mode,* as ••on as the oil is absorbed, they may 
be rolled up like waxed cloths, with perfect ^ety. 
As tlie pliancy of these cloths depends upon the 
complete union of the oil with the distemper, the 
absorption would be greatly iacilitated by using a 
^very weak size, inixedr with a little oil, and a good 
^quantit^ of mucilage of linseed meal, the latter 
mucilage alone will do if boiled. 

This spgcibs of grouni may be made in four or 
five days, which will economise the time consider¬ 
ably. It is even pretended that a pictuil^ may be 
commenced immediately upon one of these grounds 
when fresh .prepared, and that the colors will change 
much less than they do when used on a well-dried 
ground; but such is not the general opinion: for the 
viscous oil used in the ground, and to which the 
cloth owes its pliancy, dries but glowly. lienee the 
colors, being left too long exposed to the chemical^] 
action of the oil, are likely to undergo a change. 
Therefore if circumstences compel artists to paint 
on such a ground when fresh, they would do 
well to apply a strong couch of white chalk with 
a little size in it, to absorb the excess of oil; but 
It would, in such a case, \ie still better to paint on 
a dfitempog gronnd. 


IMPROVED JPAPIEQ-*M ACHE. 

Mn. BifiLKFEhD has published a very interesting 
memoir on the origin of papier-m&che, the causes 
^ its improvement, and its re-introduction for the 
decoration of the interipr and exterior of houses. 

The application of sl;eam-power, and the vast 
improvement, of fecent date, in all branches of 
mechanical science, have enabled Mr. Bielefeld to 
produce a material similar, in name only, to the 
papier-mdchd of the last century: its hard com¬ 
pactness, strength, Jjj^rishable pature, lightness, 
and tractability, (if^nch an expression may be 
allowSd,)r thj fedlity quickness with which it 
may be p^pared, put together, and fixed up, and, 
finally, its cheapness, are qualities which eminently 
distingwh it, but which cannot, perhaps, be fully 
appreciated, excepting by those who have had pso- 
"Yessional experience in its application. Among the 
latter, to the architect, builder, and ho^-decovator, 
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the most extensive opportunities ye offered for the 
employment of Mr. Bielefeld’s papier-mache ; inas¬ 
much as not only qll the forms o4 ornament com¬ 
monly in use may be executed with it, in every 
way superior {o that with any other material, but 
its particulaj^ qualities are such as to extend the 
field of invention immeasurably beyond the limits 
to which it has.hitherto been confined. To assert 
^at whatever has been attempted in stucco may be 
accomplished with the greatest facility in papier- 
mriche, would be very inadequately expressing its 
capabilities. Whatever the genius of Grinlin Gibbons 
induced him tO’attempt in wood, may be effectively 
performed in papier-machd, with no Jess sharpness, 
no less relief, no less lightness, and much less lia- 
pbility to injury; 7 )apier-mfiche having this great 
advantage over wood, that, although as hard, it Is 
tougher, and is wholly without the grain in wood, 
which gives it a bias or tendency to.chip off in one 
direction; but with papicr-muchc it is wholly dif¬ 
ferent ; no matter in what direction a blow falls, 
nothing but destructive violence will damage^it. 

In architecture and interior decoration, papier- 
mache is advftntageously used. Nothing can pos¬ 
sibly be more to the |>urpose, in cases where an old, 
plain, plast^ceiling, has to be rendered ornamental 
by the application of panels, puteras, &c.; without 
disturbing the ground of the ceiling, every kind of 
enrichment can thus be applied to the surface ; and 
so trifling is the weight of these ornamental addi- ' 
tious, that old laths and ceiling-joists can receive 
them with perfect safety. A new cornice, dry, and 
ready to color, can thus be fixed up against an old 
ceiling, without the delay, rubbish, anddirt, attendant 
on running a plaster cornice ; indeed, without the 
removal of a single article of furniture, an old ceiling 
can, in a very few hours, be made, if desired, to 
assume an entirely new aspect. By the same 
means, old plain stuccoed walls can be paneled, or 
otherwise enriched, with equal convenience and 
despatch. When, jTrom the lapse of time, or other 
cause, the enrichments on an old stuccoed or carved 
ceiling have fallc^^ to pieces; or when, as is not 
unfrequently the case in works of even recent date, 
plaster ornaments have^detached themselves from 
the ceiling by merely the operation of their own 
weight; the injury is repaired in papier-in riche with 
perfect success; ornaments of great boldness and 
projection being thus applied to the face of the old 
work without the least risk, and when, perhaps, the 
timbers are so slight as to make heavy plaster orna¬ 
ments highly dangerous. In tho completion and 
decoration of new buildings is a further unlimited 
range of ornamentrd purposes to which papier- 
mache is applicable. Columns of every order and <1 
^ degree of enrichment, including not only the capi¬ 
tals and bases, but the untire shafts, whether fluted 
in the classic style,^or fretted over with arabesques, 
as in the Cinque-Cento and Elizabethan styles; 
caryatides, termini, and chimera; are all produced 
with great facility and but slight^cost. . 

Ceilings, especially, are wholly within the mas¬ 
tery of the manufacturer: those at the Pantheon, , 
in Oxford-atfiset,*and Grocers’ Hall, near the General 
Post Office, in London ; the vice-regql state rooms 
of Dublin Castle, and others, which may be referred 
to, display, in some measure, what may be achieved 
in^ papier-mfiohe: yet these, superior as they are 
in general effect, are specimens of but trivial sig¬ 
nificance in comparison with the powers and capa¬ 
bilities of the material in the gorgeous details of the 
magnificent ceilings of the ago of Louis Quatorze, 
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which can be fullv and permanently executed ; and 
at there is estublnhed evidence of the durability of 
papier-machd iijL'the open air,.^t of course follows, 
that in all interior decorations its indestructible 
quality may be still more implicitly relied on. ' 

For gallery-ffionts, altar-pieces, organ-cases, and 
other ornamental parts of chnri:hes *and chapels, 
papier-maclid has now become geuerally adopted: 
nor is its use confined to these more important 
works; many hundreds of pateras or flowers are 
annually fixed up on ceilings of the smaller class of 
private dwellings, in almost every town of the king¬ 
dom. JPlcTwers are, further, extensively employed 
in covering the apertures for ventilation in the ceil- 
ings of churches, chapels, and places of public 
resort: plaster flowers being only with much difii-i| 
chlty, and often times with danger, Axed up in these 
situations. The wTeaths, or enriched bunds, which 
frequently encircle these flowers, are also most 
effectively and elegantly formed of pnpier-machc. 
Another very usual mode of giving enrichment to 
rooms in the modern styh', is to connect with the 
cornice some guillochc, or ket, upon the face of the 
ceiling, and, where still more eifeCt is required, 
adding a frie;cc under the cornice, against (he face 
of the wall. As in funning these cnriiC:hu\ciits, the 
ground is first finished plain, and the foliage in the 
papier-mache then laid upon the face, it is obvious, 
to the practical man, tliat a clear relief and distinct¬ 
ness of outline is tlierchy o))taine<i; quite unattain¬ 
able in plaster W'Ork, where tlie cnrichrnerit is cast 
with the ground. 

llrackets, consoles, and cantilivers, in numerous 
and tasteful varieties, are made of this substance ; 
and indeed, one of ilic earliest applications of 
Mr, IjielcfeUrs imjirovcd juipier-mdchc to architec¬ 
tural fiurposes, was the formation, on the accession 
of William the Fourth, of several largg consoles and 
cornices, in the state apartments of St. James’s 
Palace. Since that time, similar enrichments have 
been supplied, by the manufacturer, to Grocers’ 
Hall; King’s C<ft!lcge, Strand; the Carlton Club, 
■and the Oxford and Cambridge^ Club Vlouscs, in 
Fall Mall; the tiritisli Museum ; the State Rooms 
in Dublin Castle ; the Gram^ Masonic Lodge, Free¬ 
masons’ Hall; the Corn Exchange; and otiier 
public buildings. 

Nor need its application be limited to interior 
decorations. At Paris, the Carton-Pierre, a sub¬ 
stance analogous to papier-mache, but in every 
respect inferior, especially tis regards durability, 
being very absorbent of moisture, and, consequently, 
liable to become soft, is largely used for exterior 
ornaments, even in buildings of the roost suinjituous 
t and important character. Not so the papier-mrichc 
of English manufacture; as even that of the last 
century is found, on inspection, to afford Abundant 
proofs of its extreme te.nueity in^xposflll situations. 
The papier-mache which enriched the fanciful archi¬ 
tecture at the back of Sir William Chambers’s 
hdt^e, in Berners Street, Oxford Street, now nearly 
three-fourths of a century old, is .still in perfect 
condition. Mr, Bielefeld’s improved papier-mdehe 
is of too recent introduction to afford a* reference to 
any example of its adoption in exterior work beyond 
fourteen years ; but several shep-fronts in the me¬ 
tropolis, fitted up of that material, have at this hour 
their papier-mdchd enrichments as sound, sharp, 
and perfect, as when fir^ turned out from the 
mould. 

Another and most important use to which tlie 
.improved mdchd may^ be apiilied, is that of render¬ 


ing in duplicate forms the emanations of the sculp¬ 
tor’s skill: for whilst any piece of sculpture can be 
made in fac-simile with perfect fidelity, the weight 
is scarcely one-sixth that of plaster, and the liability 
to injury or fracture is in no way to be compared 
wilji copies or repetitions in either mart]|}e, stone, 
or w’ood; whilst the econbmy of price places the 
papier-fnache specimens beyond ail reach of rivalry^^; 
as all being flnishedV*ith equal minuteness and care, 
they have only to be colored in representation of 
the m^arbl^ originals.' ^ 

Papier-mache is applied by th^j cabifiet-maker 
and upholsterer, with surprising elFect, to the 
enriched cornices «/ book-cases Snd cab'iUets; to 
the mouldings, corners, utid centre ornaments of 
paneling on their doors anc^ sides ; to the enriched 
scroll $cgs of cabinets, and pier tublc.s In the old 
French style; to ornamental brackets for clocks, 
busts, vases; to the enriched borders of rooms 
hung with silk or paper; the ornamental parts of 
picture and gla^s frames, however curved and ela- 
])orate in their form ; ^nd, also, to wiffdow-cvirtaio 
cornices, the canopies of bedsteads, &c.' * ^ 

Wilh regard to the mode of fixing papier-mache 
in cabinet work, the simplest and mo.st 4 iCorrtJt rule 
is, to treat it as if it were wood, ai d foateu it ^by 
means of brads, needle-points, or glue. It is to be 
cut with a saw and chisel; and may be bent by 
steam or hcat^ planed, and cleaned up with sand 
paper to the smootiic.'^ face, and to the finest arris, 
if required. The larger objtr.ts, “such as brackets. 
and cau()]»ivs, can be made either with a wood core,® 
or wholly of papier-inA'^die : in either case *two or 
three screws secure them in their ]rrave. When 
fixed, the work can he ])aii!ted and grained without 
.any prevails prepuratiSn ; and, in gilding, the sur- 
fac« of the work is- better adapted to receive the 
gold than tliat of any other material; much of the 
expense and delay Uisually attendant on tlic process 
being thereby saved. The same observation applies 
to silvering ; and, it may be added, the metallic 
leaf contiuiies untarnished on papier-inach^ for a 
^greater length of time than on other substances, as 
may be proved by the specimens at Chesterfield 
iloiise, and other houses of the nobility .—Abndged 
from, iha literary Worlds vol. iii. 

GL VZING EARTHENWARE AND CHINA. 

t * 

Till-: glaze usually employed for commoj^ kincis of 
earthenware is compounacd of litharge of lead and 
ground flints, in the proportion of ten parts by 
weight of the former Jo^four parts of the latter. 
Cornish granite is fometimes substituted for flint, 
and used in the proportion of 8 parts to 10 of li- 
tiiarge. This meting of glazii^ is objectionable on 
account of the injury which, notwithstanding every 
precaution that can be tak^ii, it occasions, in its 
application, to the health of the w^orkroen employed, 
who frequently are seized with paralyses; and be¬ 
cause the lead, which is soluble by means df acids, 
and highly poisonous, renders vessels thus glazed 
improper for preparing or coi^ining human food. 

The mixtures •just mcnti|Kd arl called raw 
• glazes : their employment is Convenient tn,the pot¬ 
ter because of their cheapness and extreme fusi¬ 
bility. Flint, which remains unaffected iipthe focus 
of the most powerful lens, is, when combined with 
lead, melted and vitrified at a comparatively low 
heAt. The mixture must be well stirred, that the^ 
powders may^be always kept uniformly blended 
througlmut tho fluid. The pieces are first brushed 
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tO' frae fliem from dust, and tlien merely dipped 
into the and withdrawn, whoii they muht bo 

tamed rapidly about in uU directions, that the glaze 
may flow equally over the whole surface. The su¬ 
perfluous liquid having been allowed to drain ofi'for 
a4ew seconds, and the pieces having been set on a 
board dufing a few nuinules, they^re ready Tor 
insertion in the furnace. • ' , 

^Chaptal, in his Chcmlstry|^;)plicd to the Arts,’’ 
has given a process for forming white enamel, 
which answers wall for glazing the superior kinds of 
earthenwafe and tender porcelain. Equal pdl'ts ctf 
"lead and tin are kept in fusion until completely 
oxidated.* The |]%wder thus foryied is ground with 
water, all impurities are removed by repeated wash¬ 
ings, and being dried it is k(!pt for use. The 
whitest flints arc then chosen, and fused w i4h car¬ 
bonate of potash, the latter being in such proper^ 
tion to the flint, that the mixture will be soluble in 
water. To the solution of flint thus made, muriatic 
acid must, from time to time, bo added, until no 
furthy precipitation ocCura. The precipitate thus 
obtainod isopurc silex, whiCh bcpjg washed and 
dried, is also fit for use. If tj^eu one part of this 
silex, qfkd ot^ part of the metallic oxide, he added 
to two parts o^arhonate of potasli, and the whole 
be fused in a crucible, the mass need only be re¬ 
duced to a fine powder to prepare it for use in 
glazing. 

Mr, John Rose, of the porcelain works at Coal- 
port in Shropshire, speaks iii commendation of a 
'glaze for hard porcelain^wliich he lias used for some 
time, afid which having bi^ examined •by compe¬ 
tent artiste, the requa^^f the Society of Arts, 
has been reported on very favorably. Mr. Hose’s 
glaze is composed of 27 [Arts of felspar, 18 of 
borax, 4 of Lynn sand, o of nitre, 3 of soda, anj 3 
of the china cfiiy of Cornwall. This mixture is 
melted together and ground to a fine po^^dcr; 3 
parts of calcined borax being added previously to 
the grinding. 

Glazes for ])orcelam and the finer kinds of earth¬ 
enware are generally made withVhitc lead, ground# 
flints, ground flint glass, and common salt; Lynn 
sand combined with soda, ns a flux, being frequently 
added to the ingredients just rocutioiied. Almost 
every manufacturer uses a peculiar glaze, the recipe 
for which is kept secret by him as much as possible, 
under the idea of its superiority compared with that 
emp^yed by his competitors, so that it is not pos¬ 
sible Co state proportions with accurac^ia The 
French poscclain makers have given the composi¬ 
tion of hard glazes made by theni, which are all said 
to be formed of flint, grofinfl porcelain, and crys- 
Jtals of calcined gypsum, in the following different 
proportions:— 

• T%. I. No. 2. No. 3. I 

Calcined flint • . . . 8 pts. 17 pts. 11 pts. 

Ground porcelain« • .15 IG 18 

Crystals of calcined gypsum 9 7 12 

It is^>,necl!s8ary to vary the composition of the 
glaze, in order to suit the different materials that 
form the body of the ware, since that would be a I 
very fine glaoe for one mlxtcre of earths, which | 
would be wholly iaa^ropriate to another, proving 
deficiVnHn lustre and being Uable to crack. Before 
adopting an^ glaze in ccSijanotion with a particular 
kind of ware, it is most prudent to make trial of it 
upon a small scale, in order to prove the suitable¬ 
ness of the bodies to each other. ^ 

: So great it the competition among potters in the 
present day, that means which are injurious to their 


real quality are frequently adopted for rendering 
their wares less costly. Some iffnkers are hence 
tempted to the employment of materials that will 
enable them, at a moaerato price, to*furnish articles 
apparently good; but which will speedily prove de¬ 
fective when brought into use. The saving which 
the manufuctflrer is able to effect, through tlm adop¬ 
tion of an inferior glaze, consists not so much in the 
actual cost of its component parts, as in the smaller 
qRantlty of fuel required for its vitrification, and in 
the shorter period of time demanded for its con¬ 
version. 

The earthenwares offered, at low prices; by hawk¬ 
ers and pedlcrs, and at inferior shops, ar^mostly 
composed of clay that will not bear a proper degree 
of heat iu the oven, and arc covered by a glaze so 
tender as to. craze after a few cleansings with hot 
water. If exposed to a high temperature, or if 
acids be applied, the glaze will be dissolved, and the 
vessels cousequeiitly rendered usele.ss. The quantity 
of lead which enters into Urn com])osition of the 
better kinds of glnzt^s is so small, that the deterio¬ 
rating and pernicious efi^cLs which attend upon the 
use of raw glaze need not be appreheuded from 
their employment. 

As alkalitte substances arc so powerfully instru¬ 
mental in promoting the fusion of Intractable bodies, 
it may be thought, that by increasing their pro¬ 
portion when combined with felspar, glazes might 
be formed that would fuse at a heat sufiiciently 
moderate ^for any description of earthenware, and 
that, consequently, the use of o.xidc of lead, which 
is so pernicious, might be altogether abandoned : 
but another serious evil which would then be ex¬ 
perienced prevents this substitution. The glaze, if 
it contained, beyond a certain portion of alkali, 
would not undergo the same degree of expansiuu 
by heat us the body whereon it is laid, and would, 
as a consequence, crack to sudi a degree as, when 
brought into use, would allow any greasy matter to 
penetrate thiough to the body of the ware; and 
this MTOuld speedily destroy its col^preney. 

The qualities which it is the object of the manu¬ 
facturer to give to piu'celairi of the finest description, 
are density, whiteness, transparency, and fine Ic.x- 
ture of the glaze. These properties arc estimated 
in the order wherein they are liere enumerated, 
compactness of body being the point which it is con¬ 
sidered most desirable to attain. The glaze, as seen 
in the finished porcel un, should not put on a lus¬ 
trous appearance; but while beautifully sinootli to 
the touch, should present to the eye rather the soft- 
ness of velvet than the gloss of satin, lids pecu¬ 
liar semblance will only be produced with glaze 
that melts with difficulty, and when the heat has 
been raised precisely to, and not beyond, the point * 
* that is necessary for its fusion. 

, The gla 2 UM of common red ware is effected by* 
the decoinp^tion ht common salt thrown into the‘ 
kiln, at or near the conclusion of the baking process.. 
Other glazes are likewise employed for many arti¬ 
cles, and, according to the usud system, the par^ 
ticolar components of these are also veiled in 
mystery; ground iiglass is, however, understc^d to 
be the basis of all. 

The different colors observable on the outer sur¬ 
face of drinking jugs and other vtioies, is owing to 
the partial use of a glaze, the part to which this 
is applied becoming dark in the beat of the kifn, 
while the glazing of the light colored portion is 
caused by tfa|e introduction of salt. 
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NOTES ON THE ^ONTH'OF MAY. 




London. 56 61 30*02 0794 

Edinbunoh..*.. 50-4 29*585 1*945 

DubliiR. 52*19 30*061 1812 


In this month animals of all kinds are in fhU vigour. 
The beasts enjoy themselves in the fresh pasture?. 
The groves resound with the songs of the feathered 
race. The reptiles and dormant animals, as the 
season prqgresses, and the air becomes warmer, 
break from their winter’s torpidity. Trees and 
pools swarm with insect life. Fish again become 
active, and fill the streams with their spawn. TrM 
blossom, vegetation rapidly proceeds, flowers enamel 

. the meads and hedge-rows, and all nature seems to 
smile. Man finds bis spirits improve, his vigour 
increase; his agricultural labours occupy his at¬ 
tention, and he returns to them with renewed 
attention and zest, urged on by the united stimu¬ 
lants of health, profit, and pleasure. 

ANIMATED ?JATUnK.^ 

Leverets and young Rabbits are now first seen 
gamboling in the copses and among the^oung crops 
in the fields. The Cuckoo is heard early in the 
month.^ The Chimney ISwallow, the Swift, the 
Martin or Martlet, and others of the Swallow tribe 
return to us again. The Corn Crake and the 
Night Jar make their discordant^oises. The Tit¬ 
lark sings. The Goldfinch, the Blackbird, and the 
Thrush make the groves re-echo with their varied 
melody, and towards the end of the month the 
Nightingale may be heard in the forest. The Dove 
and Fidgeon coo, the Redbreast, the Willow Wren, 
the White Throat, the Grasshopper Ldrk» and the 
Goatsucker return from other climes, to spend their 
summer with us, and towards the end of the month 
the Great Bat flutters in the evening. Reptiles, 
the Frog, Snake, Eft, and Lizard are, if the weather 
be warm, tempted from their winter quarters, and 
lay their slimy sjiawn, the first in ponds, the rest 
under dunghills or warm walls. ^ 

Fish sport up and down the streams, and find 
abundapce of food in the larvae of numerous in¬ 
sects and worms, and shelter for their spawn amidst 
the young and growing water-plants. Snails and 
Slugs appear in the gardens. Earth-worms are 
abundant. The Cockchafer or Mayfly abounds on 
the trees. The Libellulm or Dragonflies sail over 
the pools. The Ladybird, or Ladycow, the Green 
Aphis, and the White-cabbage Butterfly are af con¬ 
stant recurrence in tbe gardens. 

VEGETABLE LIFE. 

^ In the fields, the Botanist will see many of his 
favorites appearing again, while those ot winter 
nre not yet over. The Mosses are still i|Mperfectionj 
indeed for most of them this b the^est season. 
The Bryums are now partteularly fine; so are the, 
Gymnostomums, the Tortulas, the ^ytrichums,' 
and the Phaseums. Algce are nowwi vigorous 
growth, but not yet fertile. Lichens are decaying, 
or rather becoming dormant till the damps of fcl» 
lowing autumn diall again urge their furthef. growth4 
Fungi also are no longer abnudant, though many of* 
the Polyporl are yet to be foumf, and indeed nume¬ 
rous others on pbmta in damp situations. 

Flowering plantn are wn every day to put forth 
fresbiblossomi, though it ia not till the ebd of tbe 
tnon& that the real beauty of summer ia frilly, esta¬ 
blished. In Jhe carton part of the month various 


of the Dead Nettles, the Pilewort, ^ .Galtbr 
Palttstris, the Daisy, the Dandelion, the Gi^und 
Ivy, various of the early Speedwells, the- Black¬ 
thorn, and the Shepherd’s. Purse, are almost thfl* 
only common plants. Towards the latter part of 
the mogth, the collection is greatly increased both 
fn number and in beauty. The trees are in theL* 
greatest perfection. *rrhe Sycamore and Maple, the 
Chestnut,^ tbe Hawthorn, (emphatically called the 
Mey»)b the great tribe of the Widows, ^e Furze, 
the Fine, and Fir, the Poplar, the Barberry, the 
Iris or Com Flag, the Lily of the Vg^ley, the Guelder 
Rose, the Columbidh, the Buttercup, the ftaintain, 
the Wallflower, the Forget-me-not, the Water 
Violet, Milkwort, and numerous otliers. Some of 
these, vnough indigenous in our islands, are brought 
into our gardens, where they flourish, yet not with 
greater beauty than in their native wilds. The 
garden at this season is still in its infancy, yet 
begins to put*on its summer dress. The Lilac, 
Anemonies, Ranunculus, Auriculas, and the,Po]j-v 
anthus tribe are now in perfection. Peonies, the 
Crown Imperial, the'Tulip, the Jonquil, and nume¬ 
rous other bulbs, are in full flower, and aded by 
the Azalea, the Fruit Trees, the Eaily Heaths, the 
Horse-cbesnut, the Tulip Tree, the Draba, and the 
Aubletia, and other no less beautiful trees and 
plants, make tVe garden gay long before its seed¬ 
lings and the majority cof its herbaceous plants show 
any signs of beauty. 

GARDENING OPERATION^ FOR THE MOFTH. 

Pruning and Transplaiiiing of Trees, and Shrubs* 
is now over for the season, and the general Summer 
Crops are sowed and planted ; the digging up of 
the borders is completed, yet much remains for 
the gardener to attend to^ Weeds %t all times are 
to be eradicated ; and if frosts prevail, as they often 
do in the early part of tbe month, the young and 
tender Radishes and Lettuces must be defended by 
straw or other matting. Sowing and Planting of 
Culinary Vegetables is still tu be continued at inter¬ 
vals to obtain a succession of crops. Sow at inter¬ 
vals of a fortnight,. Spinach, Radishes, Small Salad, 
Peas, and Beans ^ Carrots for late drawing; Bore¬ 
cole, Dwarf Kidney Beans for a main crop, Cauli¬ 
flowers, Onions, Savoys, &c., may still be sowed. 
Strawberries transplanted. Iheir ronners must be 
nipped off, andthe suckeik of all trees and buiftes, 
except Raspberries, rooted up. Sow Capsicums 
and Tomatas on warm borders; and ^mpkins, 
Melons, Cucumbers, &c. in the frames. 

In^the Flower Deparlm(lnt«of the garden, many 
of the more hardy Annuals and Biennials which 
have been sowed under glasses, may be trans¬ 
planted—such as Ten-week Stocks, China Aster, 
Tobacco, &c.; and the sowing of the various kinds 
of border flowers be continued for a succession of 
crops during the summer, such as Mignionette, 
Virginia Stock, Indian Pink, Poppies, Convplvulus, 
and others. Such bulbous ai|d tuberous roots as 
still remain out of tlM/groonds must be planted as 
early as possible, smCh as Dahha, Commellina, &c. 
In the Nursery Ckounda/ 1^4'^iee48^of Bieilnials 
shoidd be sowed—of WnlMpwaiV^ ,Ottiterbhry»bell, 
Rocket, various Stocks, &o^, and numlfroiii of the 
Potherb, and Flowering Plants and Shmbi%ay be 
propagated by catting or parting the roots. The 
yoqng plants now springing up will- reqiidWs water¬ 
ing If the weathef be eertbdNwt them 

loosened.. ^ ’ 


LuiNDon Fflnted by D. Fhancis, 6, White Horbc Lone, Mile End.—Fublialieil by W. BRirrAiN, il. Paternoster Row. 
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DOitPAT TELESCOPE. 

Tuv late Joslph Frautihofejfv of Munich, a most 
akilfol artist and experimenter in optics (whose de« 
Biiae in 1826, in the prime of life, was a great loss 
to .science), constructed a magnificent refracting 
telescope for the observatory of the Imperial ITni* 
▼ersity at Dorpat. It was. receivadf hy Professor 
Struve, in the'yfar 1825, and has since been fouad 
to fulfil most satisfactorily his expectation and the 
intentions of the maker. As this is one of the most 
magnificent instruments of the kind that has hither¬ 
to'been constructed, and described by a figure, we 
have given an engraving of it, copied from the Me¬ 
moirs of the Astronomical Society.*’ 

The object-glass of this telescope is about 9^ 
inches in diametr^r, and its focal length about 14 
English feet. The main tube is 13-8 feet t and, in 
addition, thejre is tixe srnaU tube which holds the 
eye-pieces. *Of these there are four; the least 
magnifying power is 175, and the greatest 700. 
After t|^ telescope was received at Dorpat,' a per¬ 
fect micrometrical apparatus was ordered to be 
made for it. This was to consist of four annular 
micrometers, of which two were to be double; a 
lamp circular micrometer, with four eye-pieces; a 
refracting lamp net micrometer, with position *dr- 
cles, and four eye-pieces. 

The frame-work of the stand is made of oak, and 
the tube of deal, veneered with mahogany. The 
whole weight ef the telescope and its counterpoises 
iH supported at one point, namely, at the common 
centre of gravity of all the ponderous parts. These 
weigli- 3000 Russian pounds, of which the frame¬ 
work contains 1000; the remaining 2000 are so 
balanced in every position, that the telescope may 
be turned, with rapidity and certainty, in every di¬ 
rection towards the heavens. 

The basis of the frame is formed of two cross 
beams, each 0 feet 7 inches long. The ends of 
these are seen in the figure at A, B, C, D. They 
are braced by four smaller bars, forming a square, 
one of which is seen at JBl, Tlda braced cross is 
fastened to the tloor by eight screws, 6 of which 
are seen in the figure. A perpendicular post, about 
6 feet high, and 7 inches square, is fixed over 
the centre of the cross, and is propped at the north, 
east, and west sides by three curved ttays, denoted 
by G, G, G, which are fixed at their lower ends 
to the beams of the cross, and at the upper to the 
vertical post. An inclined beam H of the same 
thickness rests on the southern side of the meridian 
beam of the cross, and is attached to the vertical 
beam in a position parallel to the polar axis. This 
axis, shown in the figure at I,, is a cylinder of steel, 
39 inches long, and proportionally thick. It turns • 
in two collars, and its lower end, which is rounded 
and polished, rests on a steel plate attached to the 
bearing piece K, which is secured to the inclined 
beam H, and has, therefore, very lit^Jriction, the 
weight being supported by friction .r^jprs near the 
common centre ^gravity ; and a counterpoise L is 
appbi^, to support the axis in anyjmsition. There 
is a circle,. IS inches in diameter, graduate, to mi- 
nutea of time, fixed to the lower ezid of the axis, 
and furnished with verniers. The axis of vertical 
m^tiw of the ^lesqqpe,^ which has neariy di¬ 
mensions of tbgLpeW ,axis, passes through a brass 
tube at right Migles; to the latter; the tube, which 
k seen at, M, a j^t of the frame, lAd is 1^- 
tened at the upper «n4 of the pbtar axis by'twdve 
screws. This axis chrriea tiie circle of declination, 


which is 19 inches in diameter, and is divided to 
every 10', with a vernier reading 10^ or b" by 
estimation. The tube of the telescope is flxsd to 
the frame-work nearer to the eye end than mid¬ 
dle, and has two counlerpoisef'Mhebed' to levers, 
which balance the two ends, and prevint ^ natural 
tendenisy of the longer end^^o bend. The brass 
frame holding the two axes appears on the figuie 
damped to the tube by two strong rings, one at 
each end * of the centre of motion. A bent lever, 
oarrylng the weight O, embraces,Vby a dpuble ring, 
the near end of the axis of the declination drde. . 
Tlie axis itself carries another wdght; and by this 
and the weight O it is counterpoised. ^TheslOw 
motion in altitude is given to the telescope by a 
joint ^nplied to the screw of the clamp, which l^s 
a spring urging it against a strong iron bar P, at¬ 
tached to the end of a cylinder M, that forms a 
stop to the circle; and a slow equatorial motion is 
given by a second joint taking hold of an endless 
screw, acting with the racked edge of .*h6 hour dr- 
' cle, while a spring presses it into actipn unifortply. 
and a lever is employed to raise it out of the rack 
when necessary. The handles taking &old of these 
screws extend to the reach of the observer, who can 
thus point his telescope in right alfc'ensibn and fde- 
dination with the same certainty as the best meri¬ 
dian instrument. 

A regular sidereal motion is communicated to the 
instrument by dock-Vork, which keeps a star ap¬ 
parently at rest in the centre of the field of view; 
and there a contrivance by which the i»dereal 
can.be changed into also to a lunsr angular 

motion. 

This almost invaluable instrument cost 10,500 
florins (about 959 pounds sterling). The price, 
although it may appear considerable, yet barely 
covered the expenses of the workmanship of its 
construction. This relinquishment of the profit of 
trade does great credit to the ingenious and liberal- 
minded artists, Fraunhofer, and Utxchneider, the 
chief of the optica! establishment at Munich.' 

' THE TIDES. 

One of the most immediate and remarkable effects 
of a gravitating force external to the earth, is the 
alternate rise and fall of the surface of the sea 
twice in the pourse of a lunar day, or 24 hours, 
50 miiyites, 28 seconds of mean solar-^ ^ks it 
depends upon the aetim of the sun and moon, it is 
classed among astronomical problems, 'of which it 
is by far the most diffioul^ qpd its explanation the 
least satisfactory. The form of the surface of the 
ocean in equilibrio, when revolving with the earth 
round its axis, is anedlipsoid fi.ttened at the poles ; 
but the action of the sun and mOon, especially of 
the moon, disturbs the e£ffiilibrium of the ocean. 
If the moon attracted the centre of gravity of the 
earth and all its particles with equal and parallel 
forces, the whole system of the earth and the watera 
that cover it, wom^ yield to these forces with a 
common motion, attd the qqitiltbrium of the seas 
would remain un^turbed. * TbS dlfflnrenee of the 
fbrees, and the ine^uahty'of' thdf diiefitfax?a,.ftaloa6 
distorV the equilibrium. ^ ^ _ 

It is proved by daily experlenoe, as wett as by 
strict mathematical reasoning, that if a nnmher of 
waves or oscillations be excited m afiiddbydif- 
feAnt fbrees, each puiliuesdls ceucse, mid has its 
effect indepmidently of the rest Now, in the tides 
there gre three kli^s of osdUatioiis, dejiending on 
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different causes, and prodnoing theilr effects inde¬ 
pendently of each other^ which may therefore be 
^iRSated separately. 

iliie osdUations ot the first kind, which are Tery 
, small, are independei^jt of the rotation of the earth; 
and as tliey depend upon the motion of the disturb¬ 
ing body in its they are of long^ periods. 

•Tbe second kind of oscillations depends upon the 
rotation of the eartli; thetSfore their period is 
nearly a day. ^The oscillations of the 'fliird kind 
vary wi^h an 9s\g\e fqual to twice the adguljr rota¬ 
tion of the eatfpt and consequently happen twice*in 
twenty-four h^rs. The first afford no particular 
fnleresP, and are extremely snidll; but tbe difference 
of twi^consecutive tides depends upon the second. 
At the time of the solstices, this difference, which 
ought to be very great, according to Kewton'a 
theory, is hardly sensible on our shores. La Place 
has shown that:the discrepancy arises from the 
depth of the sea; and that Jf the depth were uni¬ 
form, there would be. no difmenccb in the consecu- 
• tides gut that which is^occasioned by local cir¬ 
cumstances. It follows, therefore, that as this dif¬ 
ference is extremely sfoall, the sea, considered in a 
large^extewt, must be nearly of Hiniform depth ; that 
is to say,*ihei# is a certain mean depth from which 
the deviation is not great. The mean depth of the 
Pacific Ocean is supposed to bo about four miles, 
that of the Atlantic only three, w^ch', however, is 
mere conjecture. From the formula which deter¬ 
mine the differencer of .the consecutive tides, it is 
pFovqi), that the precession of the equinoxes, and 
the nut^n of the eartj^axis, are tlie same as if 
the seaYerfticd oae solA mass with* tbe earth. 

OscHlatioiis of the third jiind are the semidiurnal 
tides so remarkable on our coasts. They are occa¬ 
sioned by the combined action of the sun and meon; 
hut as t^e effect of each is independent of the other, 
they may be considered separately. 

The particles of water under tho moon are more 
attraet^ than the centra of gravity of the earth, in 
the inverse ratio of the squqire of tlie distances. 
Hence they have a tendency to leave the earth, but 
are retained by their gravitation, which is diminished 
by this tendency. On the contrary, the moon 
attracts the centre of the earth more powerfully 
than die attracts the particles of water in the hemi¬ 
sphere opposite to lmr$ so that the earth has a 
tendency to leava tbe waters, but fs retained by 
gmv^tatira, .which ia again diminished by this ten¬ 
dency. 1%,aa the waters Immediately finder the 
moon art drawn from the earth at the same time 
that th^earth is drawi^ f{om those which are dia- 
metricafiy opposite lo her; tn both instances pro¬ 
ducing an elevation of the ocean of nearly the same 
height above the#urface equilibrium; for, the^ 
diminution of the gravitation of tbe partides in each 
position it almost tbe.same, on account of the dis¬ 
tance of the mopn being great in comparison of the 
radius of the earth. Were the earth eotirdy covered 
by tlie sea, tbe water thus attracted by the moon 
would assume tiie form of an oblong spheroid, 

^ trhose greater finis would point toWjsrds ,tbe moon^ 
■inoe^llie Ahnuns of ufitsr under the moon and in 
timM^iseoliofidiimeliidld^ opposite to her, gre ren¬ 
dered Hgidpr- in conaequeneo of tbe dimi^bn of 
their gimtatien; and in order to preserve we equi- 
llhritnn^ the axes 90^ distant wc^d he shortened. 

on , aoconnt of the smaller space to 
nUA eifi- in ponflaedf ie twice as great as the 
depMosibni toeanse. thfi' ooptents .of the spheroid 
alwaya remain the aame. If the waters were capa¬ 


ble of assuming the form of equilibrium instantane¬ 
ously, that is, tbe form of the sAeroid, its summit 
would always poin| to the mooill notwitbstoiuling 
the earth’a rotation. But on acrount of their re- 
aistanee, the Vapid motion produced la them by 
rotation, prevents them from aqiuming, at every 
instant, th8 form which the equilibrium of the 
forcee acting upon them requires. Hence, on 
Recount of the inertia of the waters, if the tides be 
considered relatively to the whole earth, and open 
sea, there is a meridian about 30^ eastward of tfie 
moon, where it is always high water both in the 
hemisphere where the moon is, and in thi^t which 
is opposite. Oil the west side of this oircldthe tide 
h flowing, on the east it is ebbing, and on every 
part of the meridian at 90^ distant, it is low water. 
This great wave, which follows all the motions of 
the moon as far as the rotation of the eafth will 
permit, is modified by tlie action of the sun, the 
effects of whose attraction are in every respect like 
those produced by the moon, though greatly less in 
degree. Consequently, a similar wave, but much 
smaller, raised by thf sun, tends to his 

motions, whish at times combines with^e lunar 
wave, and at others opposes it, according to the 
relative positions of the two luminaries; but as the 
lunar wave is only modified a little by the solar, the 
tides must necessarily happen twice in a day, since 
the rotation of tbe earth brings the same point 
twice under the meridian of the moon in that time, 
once um^r the superior, and onee under the inferior, 
meridian. 

In the semidiurnal tides there are two phenomena 
particularly to be distinguished, one occurring twice 
in a month, and tbe other twice in a year. 

The first phenomenon is, that the tides are much 
increased in the syzigies, or at the time of new and 
full moon. In both cases the sun and moon are in 
tbe same meridian ; for when the moon is new, tliey 
are in conjunction, and when she is frill, they are 
in. opposition. In each of these positions, tfieir 
action is combined to produce tim highest or spring 
tides under that^meridian, and tne lowest in those 
points that are distant. It is observed that the 
higher tbe sea rises in full tide, tbe If wer it is in 
the ebb. The neap tides take plaee when thu moon 
is in quadrature; they neither rise so high nor sink 
BO low as the spring tides. The spriqg tides are 
much increased when the moon is in perigee, because 
she is then nearest to the earth. It is evident that 
the spriog tides must happen twice in a month, since 
in that time the moon is once new and once full. 

The second phenomenon in the tides is the aug¬ 
mentation, which occurs at the time of the equi¬ 
noxes, when the sunV declination is zero, which 
happens twice every year. The greatest tides takef 
place when a full or new moon happens near the 
equinoxes while the moon ia in perigee. The in¬ 
clination of the'mOon^s orbit to the ecliptic is 
5^ S* 47"^9 ; hence, in the equinoxes, the amion of 
the moon would be iocruaaed if her node were to 
coincide with her perigrfie. For it ia clear, that the 
ajction of the sun ainl moon on tbe ocean is most 
direct and* intense when they are in the plane of 
the equator, and in tbe same meridian, and when 
the moon in conjugetion or opposition is at her least 
distance from the earth. The spring tides which 
happen nud^.^ these favourable drcamstancei 
muat be gfeattj^ possible. The equiooetial gales 
often raise theS to a great hel^;^ Bssides these 
remaikabte vuriafiofis, there are others arising fvoni 
tbe declination or angular distance tit; the son and 



MAGAZINE OF SCIENCE 


36 


moon from the plane of the equator, which have a 
great influence oi^^he ebb and flow of the waters. 
The sun and ipoon are contjpually making the 
circuit of the heavens at difierent distances from the 
plane of the equator, on account of the obliquity of 
the ecliptic, and .the inclination of the lunar orbit. 
Tlie moon takes about t\venty*nine day? and a half 
to vary through all her declinations, which some¬ 
times extend 2,8} degrees on each side of the equa-^ 
tor, while the sun requires nearly 365}^ days to ac¬ 
complish his motion from tropic to tropic through 
about 23} degrees; so that their combined motion 
causes ^reat irregularities, and, at times, their 
attractive forces counteract each olher^s effects to a 
certain extent; but, on an average, the mean 
monthly range of the moon’s declination is nearly 
the same as thr annual range of the declination of 
the sun : consequently, the highest tides take place 
within the tropics, and the lowest towards the poles. 

Both the height and time of high water are thus 
perpetually changing; therefore, in solving the 
problem, it is required to determine the heights 
to whichfl^c tides rise, th^ times at which tliey 
happen, and the daily variations. Theory and ob¬ 
servation show, that each partial tide increases as 
the cube of the apparent diameter, or of ^he parallax 
of the body which produces it, and that it diminishes 
ns the square of the cosine of the declination of that 
body. For the greater the apparent diameter, the 
nearer the body, and the more intense its action on 
the sea; but the greater the declination,• the less 
the action, because it is less direct. 

(To he continued.) 

THE GONIOMETER. 

Th£ instruments which are used for measuring the 
angles of crystals arc termed goniometers. The 
simplest of these consists of a protractor or semi¬ 
circular scale of degrees, A A, and a small pair of 
compasses or nippers, BB,CC, destined to receive 
ihe crystal. ^ 



The centre of the pair of compasses is made 
moveable, like those of the common proportional 
compasses, so as to permit the legs B B, and CC, 
to be considerably lengthened or shortened, when 
the two pieces are applied to each other. The fixed 
leg BB, is represented as beneatlf the moveable 
one C C, or radius, measuring 90^, and the lower 
end of the centre-pin, which cou,ld not be shown in 
the wood-cut, is made to fit the hole or centre in 
the protractor precisely at the same time that a 
stud or projecting piece of brass, (joeing admitted 
into the long perforation of the leg BB, the piece 
becomes steadily attached to the protractor or semi- 
ci**cle, as is seen in the figure. 


The application of this instrument is obvious,— 
The crystal to be measured is applied between the 
compasses, which being thus set, are applied to the 
protractor, and the value of the angle may be rqad 
off at the edge of the leg CC.^ It is, however, sel¬ 
dom that accurate results can"thus be atta^ped, for 
the surfaces of crystals are generally too small or 
t(K> imperfect to admit of such method of meaaure-« 
ment. 

The reflective goniometer^ invented by Dr. Wol¬ 
laston, is u*raorc useful and perfect mstrument. It 
enables us to determine the angles *even of minute 
crystals with great accuracy; a ray ot light reflected 
from the surface of ehe crystal beitig empibyed as 
radius, instead of the surface itself, Mr. W. Phil¬ 
lips has given the following description ana prac¬ 
tical devils for the use of this instrument, in his 

lutroductioii to Mineralogy.’* 



A*is the principal circle, graduated on one edge 
to half degrees, and divided, fur convenience, into 
two ))arts of 180*^ each. B isa brass plate, screwed 
upon, and supportexl by, the pillar C, and gradu¬ 
ated as a vernier. F is the axle of the circle A, 
and passes through the upper part of the two pillara 
6 K, the other ends of which are inserted into a 
wooden base. G is an axle, enclosed within F, and 
turned by means of the smallest circle 11, which 
communicates a motion to all the apparatus on the 
left of 1, without moving the principal circle A.— 
K is a circle, to which is attached the axle of the 
principal circle. If, therefore, we would move the 
latter, it will be Bone by moving K; and ag th^ axle 
of the prfacipal circle includes that of the apparatus 
on the left of I, we necessarily give a motK>u to the 
whole instrument by moviqg the circle K. 

These two inovemeats* being understood, let us 
now suppose that we want to measure a crystal; a 
^ rhomboid of carbonat^ of lime ^for instance. Let 
D be the rhomboid, attached by means of wax to‘ 
one end of a plate of brass the other end of the 
plate being placed in a slit in the upper part of the 
circular brass stem O, which passes through the 
tube, to which it is so adjusted as to allow of being 
moved either up or down, or cireularly, by means 
of the nut. Thertuheis fixed to the curv^ brass 
plate P, which is attached, but so as. to allow of 
motion, to another curved plate Q, by meatns of a 
pin, thcjg^ber end of the latte; plate beingvconnectcd 
with the concealed axle G, to which a motion is 
given by turning the little ctrde H. By means of 
the pin and the tube, therefore, we have two mo¬ 
tions, in addition to the two before described aa be¬ 
longing to the a\les of the instrument. The inner 
axle, however, may be said to be the centre of all 
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thc.raotions* It will, therefore^ be of advanta)^ 
that the rhomboid of carbonate of lime should be 
as nearly on a line with that axle ae possi¬ 
ble ; this will be sufficiently adjusted by means of 
the stem O, which admits of being raised ,or de¬ 
pressed Bl pleasure. • 

The use of this instrument depends on Jthe re¬ 
fecting power of the polish on the natural planes? 
or fractured surfaces of minei^fs ; and that this is 
in some cases vc^y powerful, any one may convince 
himself by looki^ upon a very brilliant plang, held 
beneath tne eye, with its edge nearly touching the 
lower lid, and i^t far distant from a window; he 
will theiT observe the reflection bf the bars very dis¬ 
tinctly. Let us then suppose the goniometer, as 
above represented, to be distant from a window 
from eight to twenty feet. Let there bc,^en, a 
bldtk line (the use of this is essential) drawn on 
the wainscot between the window and the floor, and 
perfectly parallel with the horizontal bars of the 
window. ^ K, then, the eye be placed almost close 
Jt(^tlfb^rhornJ)oid or crystal, reflection of one of 
the bars win be Seen on one of* its planes. Let us 
suppose the reflection to be iif the direction of the 
lower botted line on the plane ; and it will be clear 
that it cannoMle parallel with the bar of the win¬ 
dow, not being even with the black line. If, how¬ 
ever, the reflection appears to be like the upper 
dotted line, tliat is, parallel with tha black tine, we 
must first convince ourselves that it is so, simply by 
depressing the crystal a little, by means of moving 
the li^le circle H, so as to bring tlv* reflection 
upon the black line. T|)j^eing adjusted, which 
must be doAe preai8ely,^we then turn the crystal, 
by turning the litttK circle il, until the reflection 
of the same bar be aeon on the next plane, perfectly 
on a lifie with and upon the black line. However, 
in adjusting the second, we may disturb the first 
reflection. By perseverance it will be found that 
both can be adjusted by means of one or the other 
of the movements, or by the help of both, and a 
short experience will do away fjie chief difficulties. 
Both reflections being precise, we are now, by^ 
means of the circle K, to turn the principal circle 
until it is arrested by a stop on the pillar C; it 
will then be found that 180 on the principal circle 
coincides with cipher on the vernier. In doing this, 
however, we may slightly disarrange the reflections 
on the plane of crystal, which may be re-adjusted 
sim|>lv bybmoving the little circle I,* which will not 
disturb the principal circle A; we must be*certain, 
however, that 180 on it forms a line with cipher on 
the vernier, at the same tyn^ihat the reflection of the 
bar is seen along the black like. One movement 
• more, and the measurement will have been made. 
Turn the circle K, Iseeping thg eye almost close to 
the rhomboid, until the reflection of the same bar is 
seen on the adjoining p]|ine precisely upon the black 
line on the wainscot, and the operation is com¬ 
pleted. ltdrnust then be observed what proportion 
of the principal circle has been moved. Suppose 
that 105^ on it, be now on a line with cipher on the 
vernierit is the value of the angle. But sup¬ 
pose it to be a little more than 405, and less than' 
must then be observed which line of the 
vernier toushes, orfomm but one line with, another 
line on the principal circle ; suppose it to be 5 on 
the vernier, the angle is then 10.5^ which is the 
true value of the obtuse angle of a rhomboid of car- 
.bonate of lime. * 


POLARIZATION OF HGHT, 

The following valuable paper on thf polarization of 
light is by Mr. Goddard, the inventor of a pola/.i- 
scope and othef apparatus on this subject. 

The beautiful phenomena of colors produced by 
the traiisniisftoii of polarized light Ihrough clouhly 
refracting crystals, the various bands and con<*entric 
rmgs, composed of all the most brilliant and delicjitc 
tints of the solar spectrum, and the diirercnt forms, 
changes, and modifications, that they may be made 
to undergo and exhibit, are so numerous and varied 
ns to furnish a display of the ino^st splendid experi¬ 
ments within the whole range of science; whilst 
their value aud importance in the sciences of mine¬ 
ralogy and chemistry, from the deep insight which 
polarized light affords of the minute structure and 
constitution of transparent bodies, which appear, 
upon every other mode of examinati Jii, to be per¬ 
fectly homogeneous, yet, when viewed in polarized 
light, exhibit the most exquisite structure, (as is 
seen in the extraordinary configurations of apophyU 
lite, analcine, and many^thers, displaying#ie influ¬ 
ence of laws oi combination, 'of, which it is impos¬ 
sible, by any other means, to obtain the least know¬ 
ledge,) renders an exhibition of these experiments 
not only interesting, but most desirable and im¬ 
portant. For this purpose, after having tried nu¬ 
merous experiments upon the different methods 
now in use, 1 have constructed a polariscope, 
adapted \p Mr. Cary’s hydro-oxygen microscope, 
which is capable of exhibiting, upon a disc, on a 
highly magnified scale, all the beautiful and curious 
phenomena of this interesting branch of science. 

But, previous to describing the polarizing appa¬ 
ratus, and the effects that may be produced by 
means of it, it may be as well to give a short and 
popular exjilanation of what polarized light is ; 
and, to do this, we must notice the principal hypo¬ 
thesis upon which the Jluygenian or undiilatory 
theory of light is founded, at least so far as relates 
to the phenomena under cimsidefution : but in so 
doing, 1 heg that I may not be understood as advo¬ 
cating this theory in o{>positioii to any other, but 
merely using if as affording a popular explanation, 
which those who give a preference to its rival will 
have no difficulty in understanding, anil can, if they 
please, substitute the language of its rival, the cor¬ 
puscular theory. 

The following are the principal postulata, accord¬ 
ing to Sir W. J. Ilerschel, upon which this, the 
undulatory theory, is founded. 

1. It is supposed that a rare, elastic, and im¬ 
ponderable medium, or ether, fills all space, and 
pervades all material bodies, occupying the intervals ^ 
between their molecules, aud possessing inertia, but 
not gravity. • 

2. That the molecules of ether are susceptible of 

being set in motion by the motions of particles of 
ponderable matter, which motion it communicates 
in a similar manner to adjacent molecules; thus 
propagating it, in all directions, according to the 
same mechaoical laws which regulate the propaga¬ 
tion of undalatlbns in otlier elastic media, air 
and water, according to their respective constitu¬ 
tions. • 

3. That vibrations communicated to the ether, 
in free space, are pro]iagated, through refractive 
media, by means of the ether in their interior, but 
with a velocity decreasing with its inferior degree of 
elasticity. 

4. That when regular vilyatory motions, of a 
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proper kind, arc propagated through the ethereal 
media, and pass into our eyes, and reach and agi¬ 
tate the nerver of the retina^ they produce in us 
the sensation of light, in a manner more or less 
analogous to' that in which the vibrations of the air 
affect our auditory nerves in producing sound. , 

5. That as, in sound, the frequency of the aerial 
vibrations, or number of excursions of each mole¬ 
cule of air, determines the note, so, in light, t^e 
frequency of tl^e vibrations made on our nerves, in 
a given time, by the ethereal molecule, determines 
the color of the light: and that, as the extent of 
the vibrations of air determines the loudness of the 
aound, so the extent of the vibrations of the ethe¬ 
real molecule determines the intensity of light. 

To understand how waves are produced, by the 
vibrations of the particles of an clastic medium, we 
have only to study the waves produced upon the 
surface of a pond of water when rain is falling ; it 
will be found that the particles of water driven down 
by a single drop of rain force the adjacent ones 
upwards, the air above, in consequence of its being 
more emtic, yielding sooner to the pressure exerted 
by the displaced particles on those Airrounding the 
point of disturbance. Thus a wave is raised round 
this point by the momentum of the Tailing drop, 
and, as soon as such momentum is spent, the effect 
of gravity draws the raised particles down to the 
common surface of the liquid; the momentum, 
however, which they have acquired in this descent, 
carries them below the level, or point of ?e.st; and, 
in descending below this point, they cause, among 
the adjacent particles of still water, a motion similar 
to ihat by which they were themselves actuated by 
the falling drop. The second wave thus produced 
will, in its descent, cause a third; and thus a series 
of waves, decreasing in height as they increase in 
breath, will be produced in rings, vibrating up and 
down, as is easily proved by placing a cork upon a 
smootli surface of water and producing a series of 
waves, when the cork will produce the same vibra¬ 
tions as the parthdes of water upon which it floats. 
Such vibrations present the appearance of waves, 


as the motion is communicated from one particle to 
those adjacent, as is represented by Fig. 1, which 
we may suppose to be a section of the surface of 
water at the time of the appearance of Uie wgves, 
the dots being the separate particles. 


■ n r\-A rs 
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Dr. Young, in applying the undulatory theory of 
light to the explanation of t]^e variems phe¬ 
nomena, while considering the results of Sir D. 
Brewster's researches on the laws of double refrac¬ 
tion, hrst proposed the hypothesis of transversal 
vihratmns, which has since been shewn to be a 
necessary consequence of dynamical principles, hnd 
is most important to the explanation of our subject. 
These vibrations -he illustrated by the propagation 
of undulations*along a stretched rord^ ggitated at 
one end, which, supposing a person to^ hold^ fn 
hand, and, by inoving first quickly up and down, a 
wave will be produced, which will nin along the cord 
to the other end; and then, by a similiA*movement, 
but from the right side to the left, 51lother wave will 
be produced, which will run along the cord as the 
former; but the vibrations or undulations of each 
will be In plants at right angles, to each other and in¬ 
dependent of each other, one being |n a perpendicular 
plane and the other in a horizontd plane ; so that, 
according to this theory, Fig. 2 may bo supposed to 
represent a a ray of oKin^ry or unpolarized light. 
I have chosen this represeatatioc of alsLigle ray of 
ordinary light, which Js a dlMdog of one of Mr. 
Woodward's beautifully sim^e card models, as it 
cotlv^s at once to the mind a distinct notion of the 
planes in which the vibrations take place. A beam of 
light we may therefore conceive to consist of a suc¬ 
cession of systems of waves fallowing each other 
with immense rapidity, and comprising an immense 
number of rays, tjie vibrations of which are per- 
^formed in every possible plane. 
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RLYDORIC PAINTING. 

This method of ])ainting, called efydoric* was in¬ 
vented by M. Vincent, of Monipetit. It takes its 
name from two Greek words, denoting oil and water, 
both these liquids being employed in its execution. 

Its principal advantages are, that the artist is able 
to add the freshness of water colors, and the high 
finislpng of miniature to the rn|*llowness of oil 
pmnting, in such a manner that the work appears 
like a large picture seen through a concave lens. 

The following is the mannA* of proceeding:— 
A piece of very fine linen or white taifety is sized 
with starch in the most equal rnatiner possible, on 
pieces of glass about two inches square, in order 
that the cloth may be witliout wrinkles. When 
these are sufficiently dry, a layer of white lead, 
finely ground in oil of pinks or poppies, (the whitest 


that can be procured,) is to be applied on them* 
with a pallet knife, ffo this IbJ^t, when dry enough 
to admit of scraping, more is to be added, if ne¬ 
cessary. • • 

As it is of very great importance for the preser¬ 
vation of this kind of painting, that the Ij^yers be 
free from oil, that they may better imbibe the colors 
laid on them, it is necessary that their surface be 
made very smooth, and that it be very^dry and hard. 

The artist is ndkt to procure a circle of copper, 
about two inches diameter and one-fourth of inch 
in height, extremely thin, knd painted black on the 
inside. This circle is to contain the water on the 
surface of the picture. 

Water distilled from rain or snow is preferable to 
any other; ordinary water, on account of the salti|« 
which it contains, being perniiuous to this mode of 
painting. 
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The colors are to be finely levigated between two 
oriental agates, carefnlly preserved from dust, and 
mixed with oil of poppies, or any other cold 
siccative oil, which should be as limpid as water. 

All the c^olors being ground, are to be placed in 
small parcels on a piecg of glass, and covered with 
distill^ water. • 

* The materials being thus prepared, the subject (b 
be painted is to be faintly trtced with a black-lead 
pencil on one o^l^he pieces of cloth above-jnentioned. 
The tint| are th^n t;p be formed on the pallet frgm 
the little heaps under the water; and the pallet 
placed,^as usual^ in the left hand. The picture is 
to be held between the thun^b^and forefinger, sup¬ 
ported by the middle finger, and the necessary 
^ pencils, the third and little lingers. The hands rest 

* on the back of a chair to give a full ifterty of 
bringing the work nearer to, or removing it far from 
the eye. 

After having made the rough draught with the 
colors still^fresh, the circle of copper, which is to 

• 4 grA(pnd the picture, is to he fitted exactly to the 
surface. Distilled water is then poured within this 
circle^ill it rises to the height of one-eighth of an 
inch, and the eye is held perpendicular over the 
object. ThetAird finger of the right hand, while 
painting, should rest on the internal right angle of 
the picture. The work is then ;to be re-touched, 
the artist adding color and softening as he finds re¬ 
quisite. As soqn as the oil swims on the top the 
water is poured ofl‘, and the picture carefully covered 
with % watch-glass, and dried in a boa; by a gentle 
heat. When dry enou^l^lf is to be scraped nearly 
smooth wltfi a knife, the artist repeating the former 
method till lie is satisfied^v^th his work. 

It is at this period that the advantage of this 
new method particularly shows itself for the miif osc 
of finishing; as the water poured on the picture 
discovers every fault of the pencil, and gives .the 
power of correcting and perfecting it with certainty. 

When the work is finished it isjiut under a fine 
glass, from which the external^ir is excluded, and 
then it is dried by means of a gentle heat. ^ 

ELECTRICITY OF STEAM. 

To the Editor. 

Sir. —1 take the opportunity of* mentioning, in 
reference to the subject of the electricity of steam, 
a dtrcuiqgtance which occurred to xfiysclf some time 
ago. * I was making an experiment, in whtcli 1 was 
collectings in a gas-holder, the gas and steam which 
were thrown off from ^wo retorts containing re¬ 
spectively tar and ^ater. * 1* was very much sur- 
. prised to observe, shortly after the commencement 
of my experiment^ the discharge of at least two^ 
elective sparks from the top of the glass tube which 
is used for ascertainisig the quantity of gas by the 
quantity oft water contained in the vessel. My 
attention the moment being otherwise occupied, 

I gave(* little heed to the circumstance, thinking it 
probable that this manifestation of electricity was 
owing to some peculiar chemical action resulting 
from the uftion of the gases. JThc accidental dis- 
ebveyv of electrical phenomena in steam generated 
imdernigh pressure, inclines me to think otherwise 
now. You will be much the best judge whether 
the publication of this circumstance will assist, 
though ever so feebly, in the elucidation of the 
^subject. S. M. TAYLO*. 

Or/ord PUtce^ Chelsea. 


ON MANAGING BAI^.OONS. 

To the Editor. 

Srn.—A suggestion having occutred to me to 
render balloons more manageable, 1 beg to submit 
it to your scientific readers. It consists in having 
a fire in tbetrar, and a tube (open at the top) froin 
the fire or stove to pass throngh the balloon, (from 
the bottom through the top,) but not so as to touch 
#ie gas, the hole througli which fht! tube passes 
being intended to be closed up witli cloth, so that 
if the tube were removed, it would linve no aperture 
for tlie gas to esedpe, as the cloth tube would be 
left in the cavity. This tube must have ivvalve in 
it near the bottom which can shut or open the pas¬ 
sage at pleasure ; and it is by means of hot steam 
or heat passed through it that the balloon is to lx? 
caused to ascend and descend. When wished, then, 
for it to ascend, the valve must be caused to open 
the passage, when the heat passing through tlic 
balloon will dilate the gas, and the balloon will con¬ 
sequently rise. For descent, then, tlie valve must 
be closed. Hut the balloon must not be nearly 
full, otherwise it could^iot expand, but must burst. 
No ballast will, it is presumed, be required, and 
probably sqme progression might also thereby be 
obtained, by employing a sort of nearly horizontal 
sail and inclining it one way or the other, as the 
balloon ascends ; and the resistance of the air would 
then, it appears, cause the ballooon to progress. 
Suppose, then, the aeronaut wished to go eastward, 
he must^et a current of hot air pass through thc^ 
balloon, and at the same time incline the east end 
of his sail upward, and then close the passage so as 
to let the gas cool (or, if any method should occur, 
he may send in some cold air,) and as Hte balloon 
would thereby descend, he must tuni the east end 
of the sail downward, and the balloon would go in 
the contrary way. 

But the car ought to be fire-proof. It does ni>t 
seem impossible to produce the same effect tvithoiiL 
fire by means of an apparatus in tlie car to con¬ 
dense and exhaust the gas ; but iTien the tube must, 
instead of passing througli the balloon, open into 
the balloon itself, and this method would be very 
laborious. 

But with respect to ballast, I am obliged to con¬ 
fess iny ignorance why any is ever recpiired, as it 
seems that the only reason why it is adopted is 
because too much gas is put in the balloon, which, 
if not full, must exjiand as it rises into a more rare¬ 
fied atmosphere, as, the more the outside air be 
rarefied, the more so will be the g*is within ; and, 
if the balloon be full before it rises, it canuot expand, 
but may burst. 

The machine lately exhibited at the Folytcchnicf 
Institution of a cro.ss sail applied to a balloon, 
seems to be the same as was invented by me, and 
also by another person, signed ** Volitor,*' several 
years ago, and, which, on being turned round, rp.se 
in the air. (See the Philosophical Magazine for 
1814, and the Mechanics* Journal^ ^c.) 

L. GOMPKRTZ. 

Oval, Kpnsingt^. , 

To form Figures in Reliqf on an Egg. —Design 
on tlie shell any fig^ire or ornament you please, with 
melted tallow or any other fat oily substance ; then 
immerse the egg in very strong vinegar, and let it 
remain till the acid has corroded that part of the 
shell which is not covered with the greasy matter : 
those parts will then appear io relief, exactly as 
you have drawn them. , 
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MEUiCAL RECEIPTS. 

, SNUFFS. ^ 

The base of all snufTs is, or ought, to be, ground 
tobacco, the part of the plant used beidg the stalks 
of the plant. The following are gen^d directions 
on the manufacture of it:— 

Perfumed Snvff», —The tobacco being ground 
and sifted, as the scented snuffs do not require much 
pungency, it may be mixed with mahogany sawdust, 
or that from rose-wood,or else the pure tobacco pow¬ 
der may be soaked in watel^ (the water being 
scrvice^lc to steep cabbage and lettuce leaves in to 
make ** penny llavannabs ; ”) then pressed nearly 
dry, then dried, afterwards moistened with rose-water, 
or orange dower w .>ter ; and finally sufficiently dried 
for sale—a little oil of tartar being put into all the 
moist snuffs to keep them damp at all times, 
French snufT is scented with the root of calamus 
aroonaticus. 

Macouba Snuff owes its flavor, and perhaps its 
sedative powers, to the|previou6 fermentation of the 
tobacco leaves by moistening them with cane juice, 
and probably producing in tliis wa/an acetate of 
the narcotic principle of the tobacco, if such exist, 
as there is reason to believe there docsf 

LumiyfboVs Snuffs which has a burnt odour, 
somewhat like malt, is prepared by partially terri¬ 
fying the materials, and is imitated by moistening 
any light colored snuff with empyreumatic oil. 

Eye Snuff, —Triturate and mix togeSlier, in a 
marble mortar, 5 grains of sulphate of mercury with 
2 scruples of liquorice root, powdered. Grim stone 
aud others disguise this by various ingredients. It 
is a powerful errhiiie in producing a discharge from 
the nose, when snuffed up in small pinches, but it 
is not safe. 

Cejihalic Snvff,~^\\e following are various re¬ 
ceipts recommended for this snuff:—Mix together 
equal parts of the leaves of asarabacca, marjorum, 
and of the lily of the valley, dried leaves of asara¬ 
bacca 1 ounce, flowers of lavender 2 drams, dried 
leaves of asarabacca 3 ounces, leaves of the dock 
and flowers of lavender each 1 ounce, sage leaves, 
rosemary, lilies of the valley and the tops of sweet 
marjorum, of each 1 ounce, with a dram each of 
asarabacca root, lavender flowers and nutmeg; 
pound and sift it very finely. 

Vellou^ Snuff, ochre the size of an egg, 
add chalk to lower the color, grind with half an 
ounce of oil of almonds till fine, then add water by 
degrees, and two spoonsful of the mucilage of gum 
tragacauth till you have about a quart, mix this 
with purified snuff and dry it; then sift it through 
•.a very fine sieve to remove the color which does 
not adhere to the snuff, and moisten it afterwards 
with any scented water that may be desirable. 

Tabac {Snuff) Perfume aux Fleurs, —Put orange 
flowers, jasmine, common or musk roses, or tube- 
proses with the snuff for a day and a night, and sift 
them out; repeat this as often as necessary. Snuff 
does not beat with the flowers. Snuffs are also 
scented with musk, civette, ambergfis, the essence 
of bergamot, rose-water, elder-dower v^ater, 


KINDS OF CAMPHOR, . 

Rough Camphor^ Laurel Camphor^ Camphora ,— 
Obtained from the roots and shoots of the Laurus 
camidiora, Ij. ciunamomuro, and Capura curundu, 


by distillation with water. Comes from Chinarand 
Japan. 

])ryohalanus Camphor, —Very little of this cam¬ 
phor comes to Europe, it being carried to China, 
where it sells for about thirty times the price of 
their own laurel camphorr Obtained by merely 
splitting the Dryobaiauus camphora; the heart'of 
this tree containing camphor mixed with oil[o\' 
camphor. It comes Vrom Sumatra and Borneo. 

Refined^ Camphor^ obtained by /’ublimation with 
one-sixteenth its weight of lime fn a very gentle 
heat. Camphor is stimulant, narcotic, and diapho- ‘ 
retie, in doses of 5 grains to 1 scrrple, in pills or a 
bolus : too large a dose occasiobs vomiting and con¬ 
vulsions ; its effects are counteracted by opium ; it 
may be^suspended in liquids, by means of mucilage,« 
yolk d?' egg, or almonds. Camphor^is put into 
boxes to keep insects from them, and is nsed in 
fireworks; it renders copal soluble in some essen¬ 
tial oils. 

Liquid Camphor^ Oil of Camphor^ Camphora 
liquida^ Oleum eamphorte. ~ From Pryob*Jaiy^.s 
camphora, by piercing the tree. 

Rosemary Camphor, —Obtained from thq oil by 
a careful redistillation, without additibn, of one- 
third of the oil; the residuum affSrds crystals t>f 
camphor ; on separating which, and re-distilling the 
remaining oil two or three times, the whole of the 
camphor, amoiAiting to 1 oz. from 10 of the oil, 
may be obtained. 

Sweet Marjorum Camphor, — Obtained in like 
manner, about 1 oz. f^m 10 of the oil; iio^ vola¬ 
tile; when set on fire,"rit soon goes put.— Saye 
Camphor, 1 oz. from 8. • 

Lavender Camphor, leoz. from 4, or even less, 
of oil. 

't'hypie Camphor, —Crystals cubical, does not form 
a liquid solution either with nitric or sulphuric acid ; 
is precipitated from nitric acid in a glutinous mass. 

Soap Camphor, —Obtained from soaps, by solu¬ 
tion in water, adding muriatic acid, collecting the 
curd, washing it wi^ boiling water, aud pressing it 
lo separate the lir^uid claine. It is a mixture of 
stearic and margaric acids ; used to make candles, 
which are very white, as neat as wax candles, and 
give a brighter light, but do not last so long. 

Turpentine Camphor, —Obtained from spirit of 
turpentine, by passing muriatic gas through it, 
by which meanp it will yield about its own w&^ht 
of a kiT^l of artificial camphor, not dissolved by 
dilutb nitric acid, and when dissolved jby strong 
nitric acid not separated by the addition of water. 

Ci7r<m Cawp^or.-^Obtained from the white rec¬ 
tified oil of citrons, exposed to muriatic acid gas it 
absolves 286 times its bulk, or nearly half its ’ 
weight, and yields about 9-10tl6 of camphor. 

It will be seen immecUately that these two last 
are muriates; the first, or f&ht from t^entine, is' 
the muriate of camphogeii, or artifidB camphor; 
camphogen being the supposed base'of "lairrentine, 
while the citron camphor is the muriate of citrene; 
citrene being the new name of the oil of lemons. 

Common Camphor is called the protoxyde of cam¬ 
phogen, and consiifrs of carbon 10 paVts, hydrogen 
8 parts, and oxygen 1 part; by distilling *ll;;*with 
nitric acid it absorbs 4 parttf more of dkygen, and 
becomes camphoric acid. 

Vok, 1 and 2 of this Magazine are now ready, ele¬ 
gantly bound in Cloth and Lettered, price 8s. each7 


LuNDON^f^FiinUd by«*D. Francis, 6 , White ilucbc Lane, Mile Knd.*—Fublisbt^ by W. Urjuain, 11 , Paternuster Rov« 
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FILTERING. MACHINES FOR WATER. 

The approach of summer, an^i the vast amount of 
animal and vegetable life which it gives rise to, con¬ 
taminating so iniieli the water of poiftlnand streams, 
induce us to often this week a few remarks on filter^ 
ing^ with the view of directing our •readers to a 
knovrledge of the construction of some simple Alter¬ 
ing machines. ' 

The Arst of these machines which we shall notice 
is Messrs. White and Aveline^s “ artificial spring/' 
in which the water is made to filtrate upwards by 
its pressure against the under side of a stone, the 
quantit}’ filtered depending upon the. area of the 
stone, and the height of the i eservoir from which 
the water desf'^nds; but with a head of .Sh feet, 
which can be obtained in most houses in London, 
a stone of 10 inches squiirci will filter nearly 30 gallons 
per hour. The engraving, Fig. 1, c.xhibits a vertical 
section of the apparatus. A is the cistern which 
receives tlie water in its impure state ; it has a ball 
float and lever to keep a constant head of water 
over the pipe B, and likeyrise to prevent any air 
j)assiiig down it. The pipe B is fShown broken 
off, that tlic space between may be considered as of 
any required length. To the lower enp of the pipe 
there is a nozzle C through which the pipe passes, 
which causes the water to shoot up against the under 
surface of the filtering stone F. "Jliruiigh thL stone 
the water oo/cs vvith great rapidity, leaving the 
animalcuhe and other impurities in the ^ower part 
or basin 1'3 of the machine, from whence they arc 
drawn off occasionally by the cock (i, and carried 
away by the waste-pipe If. When the filtered water 
rises in the reservoir above K, to a ceitain height, 
the filtration is stopped by the rising of the float L, 
which by its lever or rod N, shuts a cock O in the 
supply pipe. When the stone has become cliargcd 
with a deposit on its under surface, it is capable of 
being cleansed by the scraper S, which is turned 
round by menus of a handle shown at tiie bottom of 
the reservoir K, the axis passing through the stone; 
provision is t!uis made for reviving the filtering 
properties of the stone whenever required, and with 
very little trouble. 

A very old contrivance for filtering water, but 
which 1ms been the origin of most of the more recent 
apparatus for the purpose, consists in nearly tilling 
the two legs of a pipe, formed either of metal us in 
Fig. 3, or of wood as in Fig. 4, with vva.shed sand, 
leaving merely a space at B and E to receive the 
turbid water, and another at or F for the filtered 
water to nm off by. The chief objection to these 
rnachims is, that they soon become foul, and con¬ 
sequently useless, until restored by cleansing, and 
this task, as generally performed, is such a laborious, 
tedious, and slopping one, tliat these filters are 
usually abandoned in a short time. 

Ilie engraving, Fig. T), represents an apparatus of 
A convenient form, by Mr. James, of Knightsbridge. 
It consists of two vessels, A and B, of stone-ware, 
placed upon a strong stand C. The upper vessel, 
which is covered, receives the impure water in a 
chamber D, at the lower part of vfhich there is a 
large aperture, stopped by a sponge E, which de¬ 
tains the grosser impurities : hence the water passes 
through a tinely-pcj'forated earthenware plate into 
a layer of six inches of prepared charcoal, through 
which the water filters, and is thereby purified from 
any noxious smells, as well as any floating im- 
puritic.s ; it then pa<i.'-cs t.u'outi:h another perforated 
phte (jr^ ciiid is receipt’d at II ii^3 the separate 


vessel, which is a stone-ware cask, from Vhich it 
may be drawn off at pleasure by the cock. 

■ A very simple method of freeing water from its 
knpufities by means of the capillary attraction of 
fibrous substances is represented in the annexed 
engraving. A is the reservoir. B the lowe^com¬ 
partment. C an open tube^oldercd into tne rottom 
of the reservoir, in which is put' a wick of cottup 
or wool, (the latter fe^best,) with pne end immersed 
in the bottom of the reservoir, whilst the other 
end hangif down a little below it,'^forming a kind 
of syphon. The water in rising^ by tbe^capillary 
attraction 'between the filaments, deposits the 
gross matter floating therein, anh descei.ds in a 
comparatively pure state into the vessel B, or into 
a jug. 

The/.;ugraving, Fig. 2, represents an apparatus 
contrived by Messrs, ^hlliams and Doyle, for the 
purpose of separating the salt from eea-water» by 
merely cnusing it to percolate through a body of 
sand under mq^;hanical compression, and thus to 
render it fresli. Could this object be^btainarl by 
such means, the invcrilioii would doulUless bp oCie 
of the utmost imporhmcc to navigati^vn, as it would 
render a store of fresh water unnecessiiry, Ifccrcby 
affording additional stowage for pro^^ons or cargo; 
but wc are not aware of any experiments proving 
that substances dissolved, and chemically combined 
with a liquid, pan be separated by filtration; wc 
therefore apprehend that the apparatus would be 
ineffectual for the object the inventors had in view, 
although it may prove \ery efficient in freeing water 
fioin any itn])urities •‘Costing or suspcndeiP in it. 
The following descriptioiF the engraiv^ng (which 
represents one of the several modes of construction 
liroposed by the investors,) is derived from the 
spet'ificatiou of their patent. A is a part of the cask 
supposed to contain sea-water. B a tube descend¬ 
ing therefrom, made fust by bands to the filtering 
apparatus D D, which is a strong square trunk 
of w'ood, lined internally with sheets of lead, 
which arc cemented together to prevent the interpo¬ 
sition of water. This part of the apparatus is given 
in section, that the construction and arrangement 
may be seen at one view. E is the lower chamber, 
where the water is first received. F is a strong stool 
of open frame-work, supported on five stout legs 
F F. Over this short frame is nailed a plate 
of copper, pierced with numerous small holes. Over 
the perforated filale are several layers of woa^tn 
cloth, OP woven horse-hair, and above thfese a 
body of sand, filling up the entire tL'l^$lk. On 
the top is placed a sliding cover L, which is operated 
upon by a strong screw M,*w€frking through a fixed 
nut N, which is supported by curved iron arms, ex¬ 
tending from opposite sides of the trunk. The sand 
^having been comprefsed, by uie agency of the 
screw, into a more dense and poropact mass, is pre¬ 
vented from rising by the 'pressure of the water, 
which percolating through the mifiute injlerstices to 
regain its level, deposits.its salt, and runabout by 
the pipe O in a fresh state into a vessel P placed to 
receive it. When the sand has become saturated 
with salt, it is to^ be removed by talMng out the 
screw and the pressing-board L; the roan holes 
R R may then be opened by, unscrewing^thc" ^lugs, 
when the other materials may be easily sifted. These 
matters being completed, a fresh quantity of sand 
may be taken from the ballast of the ship, and the 
process of filtration continued as before. 
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OBTAINING 8TEEL OF DIFFERENT 
COMFOSITIONS AND Qt/ALITIES. 

In 9 memoir on the numnfsicture of cast steel at St, 
Zlataoust, the imperial^ mamifactory of swords and 
of irop, situated in the southern part of the Our.il 
mountains, Colonel AnJsof deecnbes tlie processes 
iftlopted in that manufactory to produce the steel 
earthen crucibles by the fusirtifof bars of iron anrl 
steel by means jf blast fiirnacea.^The peculiarity 
of this process consists in this ;*bat iron js put 
into the crucibles covered with charcoal to subniit 
it to a kind of cejneniatlon, whilst in Ent^land steel 
previousty cemented is employed. In other respects 
there is nothings new in the method adopted, but it 
may be serviceable to state, briefly, the means 
indicated by the author of the memoir of o^ainincf 
steel of different varieties in its composition and 
qualities. The followhig arc his observations on 
this point:— 

''The processes adopted for th<i fabrication of 
f tcelf arc sufficient to show^ the principal causes 
which*tend% vary the qualities of this metal; as, 
for example, the quantity of cafbon absorbed by the 
iron aiffl th(9nature of the iron itself. As the first 
of .these caniseMiay be regulated at will, it requires 
no explanatyH^and the second need not now be 
consideredJHpill 'therefore confine myself to the 
rules that lIHm formed, which are iJie resulls of a 
great nurrlber of experiments, 

" 1st. The purer the iron, that is, the more free 
it is frqpi other substances, the better will be the 
steel procured from it; buj tJfc cementation will re¬ 
quire longor\ime.« • 

“ 2d. All qualities of soft iron are not to be pre¬ 
ferred to brittle iron; for the hardnc.ss of the 
latter be caused by the carbon it contains, it is pre¬ 
ferable to soft iron, of the same qualities in other 
respects. 

3. The aptitude of the iron to be converied into 
steel depends more on the quality of the iron ores 
even than on the preparation of the iron. For 
instance, the iron procured at Zlataoust, from thi!* 
ore extracted from the Tesminck mine, is preferred 
to that of all theothcr mines in that neighbourhood ; 
and the iron from the iron works of Tugilsk pro¬ 
duces steel of a superior quality to that from 
Zlataoust. 

“ 4th, The steel clippings from the swords made 
witlf c^manted steel produce cast st^cl of n quality 
little superior to that of the clippings ofiroi). 

" 5t]u The bars of iron which have been buried 
underground for some jjtiipe produce steel of a 
quality superior to tl^lt obtained from iron which 
has been recently manufactured. This fact was 
known in Asia in th# most aneyent time, but Euro- ^ 
peons having forgotten the lessons of their masters in 
metallurgy have been injirrear of those nations, not 
only in the art of making the best steel, but also in 
the knowlectge of the signs by which the perfect 
article din be positively ascertained. If we are well 
informed, one English cutler at least, Mr. Weiss, 
has satisfied himself of the superiority for making 
steel of iron which has remained « long time under 
w^ater,* 

" fith. The clippings %r pieces of iron which have 
been a long time exposed to the air produce worse 
steel than fresh iron. 

* "7th. The steel is of better quality when the 

j^ieces of iron are homogeneous and of equal size*. 

" 8th. The steel is softer when the opening in the 
crucible for the proof is small, pi*o?ided that the . 


pressure of the iron be equal inj to Ihc lime the 
lid is pul on the crucible. 

“ Qth.|J[f the workman have neglected to put the 
lid on inaime^ he may render the steel of good 
quality by adding as much iron as is neoos.''>ajy to 
raise the metal to the proper height. 

" 10th. If at the time of the final proof the steel 
does not send forth syiarks snfliciciiHy bright, the 
t^il indicated by this had sign may he remedied by 
introducing tbrongh the opening of tlie crucible two 
or throe pieces of iron of the weight of about Jnlf a 
kiiogramme. 

" 11th. The fusion of the steel mixed with pow¬ 
dered charcoal or soot in detonnined proportioiis, 
and in a closed crucible, as proposed Messrs. 
jMushet and Broan, might, indeed, produce steel, 
but its degree of hardness wanild be much less 
certain than on the plan I liave described. In fact, 
if the charcoal be in excc.es the steel will become 
too liard; if there be not enough, the metal will be 
difficult to fuse, because a part of the charcoal will 
be VO Utilised. 

**12th. The additioi» of other metals, such .na 
platinum, pilvtir, or gold, in the proportions of 1 *5 
to 1*2 pfsr cent., somewhat improves the quality of 
the st(!el|^ birt tlie more pure the steel ir, the less 
advantageous do such additions become. The cHect 
of the addition of those metal.** consi.sts principally 
in making the steel more easily forged, the propor¬ 
tions of cat bon and iron being t*(iual. 

As brittle metals, their nii.\turc with steel is 
always more or less injurious, and this bceomes 
more apparent in proportion as the quantify o^ the 
alloy is increased.'’— Maniteur Tmfnsfrirl. 

BOTANICAL NOTICES. 

# HOOTS. 

Tor. root i.s that part of a pi am which grows away 
from the light. Its use is to absorb moisture fur 
the support of the rest of the plant, and generally 
to lix it to whatever it grows iipoii. 

The root is c.dle.d /eemVWflf/, >f growing in the 
earth, as the generality of roots do ; parasitic if 
attached to other plants; thus the misletoe grows 
upon the thorn without contact with the soil ; 
aquath if suspended in water, as in the duckweed 
and numerous other water plants: this kind of 
root does not fix the plant to any particular spot, 
not being itself attached to an immoveable .sub¬ 
stance. 

Roots differ from stem.s in not bearing regular 
buds upon them, and in growing dowriward.s . they 
consist sometimes of fibres only—at others of vari¬ 
ously-shaped fleshy portions, called the body of the 
root. This latter part is intended os a storehouse ^ 
of food, and to equalize the supply to the stem, 
when thft other parts are impeded in their formation 
and regular iiclion by drought. The fibre.s are. 
however, most I'ssential, and alone can be considered 
the true root, a.s it is by means of them only that • 
moisture is drawn from the earth and conveyed 
upwards. Their curious and beautiful stnictun* is 
apparent in the first germination of a seed, in a 
vigorous aric? yotng root when removed frorS the 
earth, and in the fibres of a hyacinth growing in 
water. In each* ofc the.se cases the end of every 
fibre will be found to terminate in a delicate, white, 
and spongy point, called a spwigiole, and which is 
more than any other part capable of rapid absorp¬ 
tion. Owing to its extremely tender nature it ia 
not adapted to long-continued action. Tlie spoil < 
gioles, therefore, and often the fibres which bear 



44 


MAGAZINE OF SCIENCE. 


them, die away at the close of each growing season, 
being replaced by fresh ones when the plants 
revive. j 

The fibrouH root is of three varieties,^ In the 
first It coiibists of Minjde unhranched fibres.* In the 
duckweed it is tine like a thread, (l,)~*in the 
hyacinth and the orehisos like strings-^and in the 
screw pine so thick as to resemble stout, and strong 
poles, sometimes two inches in diameter. In the. 
second variety, the fibres are more or less branched* 
(2,) as we see in ordinary plants. In the third 
rase, the fibres arc thickly clothed with long down, 
(3,) so as to present a shaggy appearance—this is 
observed* particularly in tliose grasses and sedges 
which grow upon a sandy shore. The fourth variety 
exists in trees, where year after year the fibres 
become changed into a woody substance, increasing, 
spreading, and strengthening ; until at length they 
form a mass underground, similar to the stem and 
branches above, not merely in appearance, but 
general structure, (4.) 



Tlu; top or ftt-u/fn'in root; a fleshy root, thick at j 
lop and with the lower pait gradually tapering down¬ 
wards ; it is attended witlibut iew libns, aiid these 
are short and briinehed. Carrots, (1,) parsnips, 
and radishes, are examples of tap-rooUid plants. 
In the turnii), (2,) it takes a rounder form. Jf the 
root perish at the lower extremity, so as to end 
abruptly, it N called a or bitten roqj (.3.) 

The plAintaiii nnJ the devil's bit, (scabiosa succisa,) 
ore of this kind. 



The Jt'noibpfi or ivUrcmiicd root is extremely 
varioil. In the dahlia it consists of a number of 
fleshy tapering bodies united together, (1.) In the 
drop wort the fibres of the rout arc loaded with 
spindle-shaped knots, (2.) 1"hc roots of some of 
Die orcliis tribe consist ol two Hnger-like portions, 
(2,) or else of two solid bulbs, (4,) one of which 
dies away each year, while a new one is being 
*lfornu’d : in a few these bulbs are at a distance from 
each other, (Si.) In the bird’s-nest orchis the root 
consists of a mass of fibres, interlacing each other, 
(6,) and im the coral root, (coraUorbiza innata,) it 
resembles the branching of a piece of coralline, (7.) 



3'hc above are truly roots. The following are in 
reality under-ground stems, but as they have until 
lately been considered roots by botanists, and are 
still called such by other persons, they may be here 
classed. 

The hulbona root is a root to which a bulb is 
attached ; it is divided into the ftoUd bulhy as is’seen 
iv the efocus, (1)—this is often calU*d a covinmd 
The routed bulb, as •ir'i the onion, (2.) The Hcaly 
bulb, which c;onj|gts of a number of thick leaves 
folding ovei* eachmher, as is well known to be the 
case wj’tli the white and the yello^v lily, (3.) An 
aggregate bulb consists of a number of bulbs united 
together, as in the {garlic (4)—cacu of theke sepa¬ 
rately is called a clove, lloots of this description 
are in their 'nature correspondent to the leaf and 
flower l;*?ids. They bear from their centre upwards 
mostly a single unbranclied flower stalk and radical 
leaves, with numerous simple fibres from the low'er 
part. Also during the .progress of their growth 
small bulbs grovy around'the lower end of the larger 
one; these arc called and bcin| sepanded 

grow into otlicr plants, exactly similar ^ven ^in aft 
their shades and stripes of color to the original. 
It is by means of these that tulips, cn^useifl hya- 
dnlhs, &c. are propagated. ^ 
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The (jranvlar root is ofle in which thftmain fibres 
of the root are attended with a number of small 
grains like bulbs. Id Qhc white meadow saxifrage, 
(1,) they are brown and shaped like an onion. In 
the pilewort, (2,) like grains of wheat both in color 
and form ; and in the wood sorrel, (3,) reddish 
green, and formed of fleshy scales folding over each 
other. Tbe root of various grasses is knotted like 
a necklace, (4)—this form, however, is not con¬ 
stant, but is the result chiefly of want of su^cient 
moisture. 



1.2 3 1 . 

The inbvrom root is one which has flesJry teibcrs 
altnclied to it. These tubers remain perfect after 
Ihc root or stem which hears them has do&yed, and 
being furnished with badf< <1r eyes, as they are called, 
they are capable of growth ; leach in the following 
year producing a plant similar to that which bore 
them. The potatoe, 4^gured biwovr,) and the Jeru¬ 
salem ai*tichoke, are example.s. 



The creeping root, (soboles,) is a thin root 
which grows horizontally, and quickly. " It is 
mostly jointed, throwing out fibres from its various 
joints downwards, and one or more shoots upwards, 
whenever it arrives at or approaches the surface. 
Thi« root is so tenacious of life, that if broken into 
smalt pieces each of these will vege'tate, producing 
as many plants; hence the difficulty there is in ex- 
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terniinatliig the couch grass, (1,) the bellbine, and 
other plants which have a cieeping root; hence also 
the rapid extension and growth of such plants as 
the asparagus, the mint, (2,) the colt*afoot, tkc, 
in the dentaria, (3,) the rout appears jagged at the 
edges as if cut into teeth. 



The raofsfock^or rhizama —ia thick, Heshy, and 
perennial root, growing occasionally upon, but more 
frequently just under the surface of the ground— 
usually decaying at one end ns it increasis at the 
other : it is furnished at irregular intervuTs with 
buds or crowus, which each year afford fresh leaves, 



The peciuliar function of roots to sui^ply moisHire 
to the rest of the vegetable, is rendered evident by 
the endeavour manifested by plauts#to increase and 
extend their voot>s according to their wants—thus 
such plants as *gro^ in deserts, on dry and hot 
sand, on naked rocks, have usually very long 
and matted fibrous roots^ ifRicli evtend to a con¬ 
siderable «ldj 3 th Wow ^he surface, whence more 
moisture is attainable. Orchideous and other 
plants often throw out fibres from their stems into 
the air, as if in search of more food than their 
other roots can furnish ; a plant or tree disturbed 
from its place of growth, and injured as to the 
fibres of its roots, will infallibly die, unless it can 
immediately throw out others; a fact well known 
to gardeners, who, in transplai^ing, are obliged to 
be especially careful that these delicate and essentiaf 
organs shall be as little as possible disturbed. 

HOW TO STUDY CHEMISTRY CHEAPLY, 

ISY JAMES HERUERT COOKE. 

^ (Remmed from page ^1 .) 

Hdl*ing del^bed the instrument required by the 
student, if: now* remains to give directions for their 
use, or manipulation, with a few experiments, in 
order to give an inslghf ifltoa the general manage¬ 
ment of chemical processes. As these papers are 
not intended as introduction to the science, 1 ^ 
shall give lio further explanation, than will sulfice* 
to make the rational^ of each experiment well un¬ 
derstood ; for other infbrmation I refer the student 
to Dr. Reid’s “ Elements of Chemistry,” or to imy 
other lately published work on the subject. m 

^ MANIPULATION. •* 

?/a'C of the spirit^laynp, tripod-atand, • 

The spkit-lfiLmp is used to gi\^ heat in evapora¬ 
tion, dmllation, preparation of gases, and in all 
otlie^xperiments wh^e a moderate heat is to be 
applied to small quantities of any substance; also, 
with the blowpipe, bending and working glass tubes, 
&c. The fiask or evaporating vessel being placed 
on the tripod, the lani]) is adjusted by means of tlic 
*'pieces of wood, to a height beneath it, proportion¬ 
ate to the degree of heat intended tg be applied;— 


when the I in cylinder is employed, rare must be 
taken to leave dufficient space bAwi'eii it and the 
bottom of the vessel^ to allow of a free ascent of the 
heated air, otherwrise the drauglit will be stopped, 
and the process much impeded. 

Use of flasks, 6:c ^—Flasks are used fnr distilla¬ 
tion, preparrflion of gases, solution, digestion, tkc,. 
For the distillation of water or alcohol, trike a clean 
tlask and fit a cork to it, bore a* hole through it 
with a red-hot wire, and enlarge it until it will ad¬ 
mit the shorter end of the bent tube, which is passed 
just through it; four or five ounces of the liquid is 
then poured into the tlask, which is plu(*cd on the 
tripod; the other end of the tube is passefl (with¬ 
out a cork) into gipother flask placed in a vessel of 
cold water ; the Jiqnid in the tlask is now made to 
boil by the application of the lamp, and the steam 
coining through the tube into the receiver, is there 
condensed, by the cold water in the vessel in which 
it is placed; this water should be withdrawn by 
means of a sy))hon, wlieii it gets warm, and the 
vessel refilled with cold water, fn dislillitig acids 
and other fluids, whose vapours would corrode, the 
cork, make a ^ttle plaster of P.tris into a stiff paste 
with water, and apply it to the end of the lube, in¬ 
stead of a crpk, fitting it to the neck of the flnsk as 
I before ; the iicek of the receiver should also bi' par- 
I tially obstructed with tow, as the uncondensed acid 
j fumes are very disiigreeabie, and even dangerous, if 
allowed to e,s(Mpe into the apartmerd. 

For thj preparation of gases, the bent tube is 
fitted by a cork, to the Husk containing the mate¬ 
rials iroin which the gas is to be extricated, the 
other end of it being passed undt^.r the arch in tlic 
shelf of the pneumatic, trough, which must be filled 
with w'dter; the phial intended to receive the gas, 
being completely filled with water so as to exclude 
all atmospheric air, close the neck with the finger 
and iii\erl on the shelf of tlie trough, over the hole 
in the bottom of it, the gas then ascends into the 
bottle, displacing the water ; the portion of gas that 
comes over first slnmld not be .collected, as it is 
always contaminated with atmospheric air; when 
the phial is full of gua, remove it from the shelf and 
cork it under water, immediately replacing it with 
anotlier, p^evioll^ly filled with water; the jar of 
gas should be preserved until wanted, inverted, with 
its neck under water, in a wine-glass or gallipot. 
Gases prepared w'itliout heat are collected in the 
same way; clilorine must be collected over warm 
water, as it is absorbed in large quantities by cold 
water. Some gases may also be collected by dis- 
placement, which consists in conveying the gas, if 
heavier than air, by a bent tube, to tlie bottom of 
the receiver, so that it may gradually drive out thc^ 
air ; if the gas is lighter than air, the receiver must 
be inverted over the bottle in which the gas is 
generated, and it is conveyed by a straight tube to 
the upjier part of the receiver; £hi« method may 
be adopted with those gases thFit are absorbed or 
decomposed by water. 

Some substances that arc insoluble, or nearly .so, 
in cold water, dissolve readily when boiled, or 
heated in it; Somelimes a substance is heated in a 
liquid for the purpose of extracting some soluble 
matter from it, is termed dige,slion; both 

these processes are carried on in a tiusk, with the 
aid of the tripod and spirit-lamp. 

f/se of evaporating dishes. —When a substance 
has been dissolved in a liquid, in order to recover 
it, we have recourse to evaporation, which is con¬ 
tinued^ either until cry8tHl|izatioa ti^es place on 
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cooling, or until the sub^tbince is left dry in the 
vessel: for crystffllizing, the general rule is, to con¬ 
tinue the evaporation until a i^llide or skin forms 
on the surface the liquid, when the vessel should 
be removed and set aside, that cryftals may form, 
which will generally take place in a few hours. 

q/' leift glasses. —A test is any kliown chemi- 
c:il body, which, when mixed with an unknown 
substance, produces appearances, which enables us 
to judge of its nature and properties; thus, if % 
solution of ferroeyaiiate of potass, when added to a 
mineral water produces a blue color, we know that 
the water, under examination, contains iron, be¬ 
cause ut>lue compound is always formed when this 
salt is added to a solution contij^ining iron; the 
substancq formed is termed a precipitate; its form 
and general appearance arc ali»o to be considered, 
as the color alone is not always sufficient to deter¬ 
mine its nature; sometimes a precipitate has to 
undergo a more particular examination, as to its 
solubility, Sec., in which case, we liave recourse to 
filtration, to separate it from the liquid in which it 
was formed. Wine-glasses,^ &c. used for testing, 
or precipitation, should be quite plain^iid free from 
cutting and ornament. 

Filtration. —In order to collect a pi;pcipitate, to 
free a liquid from dirt or impunity, it must be made 
to pass through a filter of porous paper, which re¬ 
tains all insoluble matter, and renders the liquid 
clear, after passing through it; to make a filter, 
take a piece of filtering paper, five or inches 
square, which will be large enough for the funnel 
before described, and fold the opposite corners to¬ 
gether twice, so <is to form a conical bag or cup, 
which is to be placed in the funnel; the funnel 
may be supported on the tripod, placing a vessel 
underneath, to catcli the filtered li(|[uor. A preci¬ 
pitate may be removed from the filter by means of a 
knife. 

of the blowpipe. —The blowpipe is one of 
the most useful instruments the chemist possesses, 
as it exerts all the effects of the most powerful fur¬ 
naces on a small scale, and thus enables him to per¬ 
form qualitative analyses, and go through many 
other experiments, that could not otherwise he ef¬ 
fected without considerable expense and trouble; it 
18 also of great use in the laboratory, in bending 
and working glass tubes; it is used to convey a 
constant current of air through the flame of a lamp, 
whereby it is converted into a horizontal jet of 
flame, and an intense heat is excited near the point 
of it; to keep up a continual blast is generally a 
matter of no small difliculty to the beginner; he 
may, however, overcome it by attending to, and 
practising the following directions. First—Breathe 
ireely through the nostrils, keeping the lips closed. 
Second—Fill the cheeks with air, breathingtas be¬ 
fore. Third—Introduce the mouth-piece of the 
blowpipe between the lips, and force the air from 
the mouth, by the action of the muscle of the 
cheeks, supplying air from the the lungs as the 
checks become empty ; all tliis may be soon ao- 
complished by a little practice ; the student should 
avoid Mowing too hard, which is a V'oinmon fault 
in beginners, as very little more force is required 
than will suffice to bring the damp of the lamp into 
a horizontal position. 

To bend a glass tube, bring the part to be bent 
gradually into the blowpipe-dame, and keep it con¬ 
stantly turning round, until it is at a uniform red 
heat all round ; then bend it a little with the hands ; 
apply the he^ to the adjoining parts of the tube, in 


like manner, and bend it again, repeating tSis oper¬ 
ation until the bend has arrived at the required 
angle : by these means, you may obtain a good 
round bend, free from wrinkles, which could not be. 
eiFected if you bent it at ouco ; care should be taken 
not to remove it from the da^ne too suddenly, or it 
wilf be very brittle and liable to crack, afterwards, 
when Hfeated; many kinds of glass, when brougl4 
into the blue inner part of the dame, receive a per¬ 
manent black stain from the reduction to the me¬ 
tallic state^of the oxide of lead ilfCy contain; this 
inky bb avoided by keeping it neai'*tlie pohit of the 
yellow part of the dame. In order to have both 
hands at liberty dwing blowpipe*operations, the 
jet-pipe of the blowpipe may be passed through a 
small sta])le of wire, fixed in the top of a block of 
wood o^iie proper height for the lamp. 

it may be useful to add a few words on the ne¬ 
cessity of order and cleanliness in operating; all 
bottles and other vessela^hould be cleaned and put 
in tbeir proper places a^PI an experiment, that they 
may be ready for usu when w'anted a^iii; great 
care should be taken wneu cxperimentin^with^aciAi* 
and other corrosive tiuid.s, not to spill, or suder 
any to run downtlie outside of the bottlq^; no^ottle 
or box should be suffered to remain ^'thopt a pro- 
perjabel. An old tea'tray should be placed on th’e 
table when operating, and will be found very useful 
to save it from ^ the accidental spilling of liquids, 
and the wear and tear that always accompanies 
chemical experiments. A due attention to the di¬ 
rections, will add much to the convenience. ami 
comfort of the student,wid will prevent muclf mor¬ 
tification and loss, from flit failure of cai^erimcnts. 

In conclusion, 1 wrould advise the student to buy 
110 article, cither of apparatus or materials, until he 
actually wants it; by this means he will avoid a 
groat deal of unnecessary expense, tor articles that 
he may seldom or never want; for this reason, I 
have not given any list of chemicals, &c. to be pro¬ 
vided, as is generally done in scientihe w^orks; it 
may, however, be necessary to state, that acids, &c. 
s^40uld be preserved** in bottles with glass stoppers ; 
all other materials may be kept in common phials, 
well corked, or in pill boxes. 

(To be continued.) 

OBSERVATIONS ON BLIGHT. 

Blight is a term generally misunderstood, espe¬ 
cially among th(Ae whom it more pai^^culiyrjiy ceffi- 
eerns. IXie knowing horticulturist will tell *yon, 

** There is blight in^the air to-day and«in a few 
days or weeks he will see the web of the lackey, 
or the yellow tail, or the krniinft, on his white-thorn 
hedge-rows; or the caterpillars of the death’.s- 
head hawk moth on his potatoes^: or those of but¬ 
terflies on his cabbages^; and then he will give you 
a toss of his wise head, and letter, with a gravity 
quite in keeping, ** 1 knew there would be a blight 
this year ; I saw it coming in the *air.'^ ^ Perhaps, 
howver, he may And a good many snails earing his 
wall-fruit; or may, perchance, trej^ on two or 
three great stag beetles while penorming their 
evening perarabulatjpn along his graveflpd4rralkB; 
and then, “ he knew it would be either a blijjjfat or 
a sneg; but it's more of^a sneg this yciir.'^ 
Further than this, the horticulturist has not pro¬ 
gressed : webs and soft iifsects are blights ; snails 
and hard insects arc stiegs. Warm south-east 
winds»produce the first; cold north-east winds the 
last; and yet the same man would laugh in your *' 
face if you werq to say seriousl}*, on a cold misty 
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morcin^y ** There will be a rise iu the funds to¬ 
morrow, I can see it in the air/’ I maintain that 
there <*an hanUy be a greater service performed to 
horti and agriculturists, than by pointing out to 
them the nature ami liaMts of their insect enemies ; 
and their laughing at us in the first instance will 
perhaps oe repaid by tkeir thanking us at last. * 

• Let ns consider, separately, some of the insert 

f ^ich bear the name of hlijl;bt. We will, in the 
rst instance, examine the apple-tree. Cideif Is an 
important article of manufacture, as well con- 
sumptioiK, in rnany of our counties ; and, conse¬ 
quently, whatever tends to increase or diminish the 
siipply,*oug||| to be deemed hy the grower worth 
his notice. The apple-tree has many assailants : 
the principal are the weevil, the woolly louse or 
American blight, and the moth. I will ^escribe 
the first of these, and its mode of proceeding. 

By carefully examining the hark of an appic-tree 
in the winter, you will occasionally find a ]>retty 
little beetle in the cracks, which, directly on being 
^ams dead, and^ drops on the ground, 
where you will not, without great difficulty, dis¬ 
cover it, on account of the Jreat similarity of its 
color? yoif must, therefore, hunt till you find 
another. 'ThMlime, as soon as you sec him, place 
one hand below him, then touch him lightly with a 
little bit of stick, and he will drop into your open 
hand; his own scheme for self-ifireacrvation will 
beat him. Now roll him into a quill, or ))i)l-box, 
and take him fiomd. Place him on a sheet of 
writing paper; you will soon sec his shape—tlie 
head is furnished with a trijift, from wliich, on each 
Bide, spris/gS a feeJer, b8nt at right-angles forward, 
so that the trunk aUogcthpr looks to be tliice- 
pronged, like a trident. The thorax and wing cases 
ore brown, beautifully mottled; and an oblique line 
on each, pointing towards the suture or meeting of 
the wing-cases, is much lighter colored, and gives 
the little beetle an appearance of having a letter V I 
obscurely chalked on its back. Its size altogetlier j 
is rather less than a hempseed. ^ 

With the first sunshiny day in March, these 
weevils leave their winter quarters, crawl up the 
trunk and along the twigs, perch themselves so as 
to receive the full benefit of the snn's rays, and 
plume themselves with their legs and feet all over, 
trident and all, just in the same manner that a cat 
washes her face with her paw; they then stretch 
out oae^kg at a time, cramped, no doubt, by the 
long confinement; they lift up their wing-cases, 
and unfdld two large transparent wings, which, 
though twice as Icmg* as the wing-cases, were 
neatly folded up and hidden under them, and then, 
launching themselves into the air, they go roving 
about the orchards^^nd gardens, their little hearts 
in an ecstacy of freedom, and love, and happiness. 

It is npt long before eli«h finds a suitable mute ; no 
relations raise objections ; and the nuptials are con¬ 
summated.^ Now I will allow the gentleman ^weevil 
to go his way in quest of new loves and conquests; 
and in the mean time I will observe the conduct of 
the lady. « 

By the time the female is read} for the important 
task of* depositing her eggs,' the spring has consi¬ 
derably advanced, the kpple-bads have burst, and 
the little bunches of blossom are readily to be dis¬ 
tinguished. The weevil soon finds out these; and 
selecting a blossom every way to her mind, com- 
*meuces her operations. The beak, or trunk, be%re 
alluded to, is furnished at its extremity with short 


teeth, or mandibles : with these, she gnaws a >ciy 
minute hole into the calyx of tlit* future blossom, 
and continues gna^^ing until her trunk is plunged 
in up to her eyesthe trunk is then withdrawn, 
and tlic hole ekamined with careful scrutiny by the 
introduction of one of her feelers, or outer prongs? 
of her tiidedl, If it seem to require any alteration, 
j the trunk goes to work again, and again the feelers; 
at last, being fully satisfied that the irork is well 
accomplished, she turns about, and standing with 
the extremity of her abdomen over the hole, thrusts 
into it her long ovipositor, an instrument composed 
of a set of tubes rctractible one within the other, 
and deposits a single egg (never more) in^hc very 
centre of the future flower. Another examination 
with her feelers now takes place; and when she is 
thoroughly satisfied that all is right, away she flics 
to perform the same operation again and agniu, 
never tiring w'hile she has an egg to lay. 

Tlie bud continues to grow like the other buds ; 
the little perforation becomes invisible. By and by 
the egg bursts, and out comes a little white maggot, 
with neither legs nor^wings, which, directly it is 
hatched, bcg^is to devour the young and fender 
stamens : next to these, the style is attacked, and 
eaten down to the fruit, the upper part of which is 
quickly consumed ; the maggot is then full fed ; 
it casts its skin, becomes a chrysalis, and lays per. 
fectly still. Up to this time the blossom has con¬ 
tinued healthy, no trace of the enemy being to be 
discovered without; but wdien the neighbouring 
blossoms are expanding their ])etalH to th^enial 
breath of spring, those of the mutilated budlRnairi 
closed, and retain the arched balloon-like appear¬ 
ance of a bud about to burst. For a few days tlftey 
preserve their lovely pink color; and then, by 
degrees, fade to dingy brown. In this state they 
remain until the other apples arc well knit; and 
then the damaged blossoms, by their decided con¬ 
trast, appear very conspicuous. On opening these 
brown, or rather rust-colored blossoms, about the 
10th to the i.itliof dune, the chrysalis will be found 
to have cb mged to n perfect beetle, similar to its 
parent above described, which, had it been left to 
itself, would, in a few days, have eaten its way 
through the weather-beaten case of dry petals, anil 
left to prison-house, flying about to take its pica- 
sure, until the chilly winds of autumn should drive 
it to its winter habitation under the bark : and in 
the next spring, the whole round of operations, 
through which we have watched its parent and 
itself, would be performed with the same unvarying 
unerring instinct. 

The cloudy misty eas?t wind, in which our farmers 
and gardeners see the blight, is the very weather 
of all least favourable to the propagation and in¬ 
crease (if these weevils. The fine, clear, sunny 
days of March and April are the most favourable 
to them. The tomtits, sparrows, bullfinches, and 
other birds, which, at this time of year, more par¬ 
ticularly frequent orchards and gardens, and whh‘h, 
also, at this time of year, are persecuted with re¬ 
lentless hostility by the farmer and gardener^ live, 
during thesfe months, solely on these weevils, and 
similar little insects; and, consequently, are the 
only check on their increase which wc possess: so 
that, in the first investigation of blight, we see how 
a little prejudice, superstition, and ignorance, tend 
to increase the injury they dread. 
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The Paris' Telvyrniihfi .—There an; in Paris five 
U?legraphs, vizf, the central telegraph in the Rue 
cle rUuiversite, which ih about to he transferred to 
the Ministry of the Interior ; the telegraph at the 
Ministry of !\Tarinc, which corresponds with the 
line of Krest; the telegraph on the church of 
*St. Eustache, for the line of Lille; and tlie two 
upon the towers of St. Sulpico, one of which (the 
north) corresponds with the line of Straaburg, and 
the other (the sout^) with Lyons and Italy. At 
the central station accounts arc received from 
Calais vi three minutes, by a line of 27 telegraphs ; 
from Jjille in two minutes, by 22 telegraphs ; from 
Strasbiirg iti six minutes, by 46 telegraphs ; from 
(jyons in eight minutes, by 50 telegraphs ; and 
from Rrest in eight minutes, by 80 telegraphs. 

On Maki ;/ Jiano Oluv ,—The French have of 
late years made a considerable quantity of glue 
from bones, which they consider as superior to the 
ordinary glue made from the skins of animals. 

For tjie purpose of making this glue, they use 
the refuse bone of the tablt knife-makers, and the 
skulls of oxen, from which the tectlf have been ex¬ 
tracted. These materials are soaked for about a 
week in water rendered very sour by ilte addition of 
a little spirit of salt; in which time they become 
quite flexible, and may bo bent with ease. Rcing 
taken out of the acid, boiling water is poured on 
the bones, or rather glue, to separ.^ite any grease, 
and al^o the acid that^adliercs to it. Thh pieces of 
glii6dM|S then wiped, washed in cold water, and 
drieowi the shade. When this glue is to be used, it 
is. boiled in water to a proper consistence. 

MhoraJ Talfotr ,—This rare sulistance, which 
WHS discovered in Finland, in 1 736, has lately been 
fonml in u bog on tlu bonlcM's of Luch-fyne, in 
Scotland. It lias the color anil fed of fallow, and 
is tasteless. It melts at US degrees, and boils at 
290 degrees. When melted, it is transparent and 
colorlss; on cooling, it becomes spongy and white, 
though not so as at first. It is insoluble in water ; 
but soluble in alcohol, oil of turpentine, olive oil, 
and naphtha, while these liquids are Jiot, but it is 
precipitated again when they cool. Its specific 
gravity, in its natural state, is 0,6078 ; but the 
tallow’ IS full of air bubbles ; and after fusion, w'hich 
disengages the air, the sjiecific gnnity is 0,983, 
v’hieh is rather higher than that of tallow. It does 
not cciinbine with alkalies, nor form soap. Thus it 
differs from every class of bodies known—from the 
fixed oils in not forming soap ; and from the vola¬ 
tile oils and bitumens, in being tastelc&s and desti¬ 
tute of smell. Its volatility and combustibility are 
« equal to those of any volatile oil or naphtha.— Kdin^ 
bnrgh Philostnphical Journa!, 

Kdj)crimf*ntK on Human Hair, —M. Vauguelin, 
the celebrated I'Veiich chemist, discovered from 
some experiments which he made, that black hair 
is formed of nine different substances, viz. animal 
matter, a white concrete oil, another greenish grey, 
one which is very abundant, iron, some particles of 
oxidc^of manganese, a idiosphatc o^lime, carbonate 
of lime, silex, and a considerable quantity of sul¬ 
phur. Red hair contains red oil in place of a 
greenish black kind, and wdiite, or very light hair, 
ditlers from all the others, as the oil is nearly color- 
lers, and it contains some phosphate of magnesia, 
which is not found in the others. 

Oa^frmn Pyroligneous Acid, —It has lately been 

\\ liiU- J/ II 


discovered that when w'ood acid is made to pass 
through an iron tube heated to ignition, and the 
acid allow'cd to enter the tube by drops iii quick 
succession, gas of a very excellent quality is ob¬ 
tained. This fact was first observed by Mr. Ceet, 
of this city, whilst pursuing experiments on the 
punfication of pyroiigneoub acid.— Chester Paper^ 
€ Steah Engines, —The value of the steam engine 
to this country mayiie3 estimated from calculati^AS 
whidi show that the number of steam engines m 
England fepresent the power or‘320,000 horses, 
vrilich* is equal to that of 1,920,WO in^ii; which 
being, in fact, managed by .36,000 men only, add 
actually to the powtr of our popuTat|||p 1,834,000 
men. This is wholly independent of marine and 
railroad locomotive engines.' 

Comfaralive Magniindc of Planets. —Supposing 
tlie earth to be 12 inches in diameter, the llerschel 
is 4 ft. 5 in. Saturn 10 feet, Jupiter 11 ft. 3 in. in 
diameter. The rest of the planets, which are smaller 
than the earth, l^ear the following relative magnitude : 
Venus llj in., Mars 6i in.. Mercury 4^ in,, Balias 
3| in., Jmio 2\ in., Cires 11 in., and Testa 
in. in diameter. The comparative diameter of the 
sun is 111 ft. 8 in. and the moon 3} inglies.^ 

Horticulture.' —D. Powel, Esq^of JiOUghtqn, 
Essex, recommends the following method of se¬ 
curing scions wlien fitted to the stock in grafting,, 
spread the grafting wax in a melted state evenly on 
sht»ets of moderately thin brown paper, and when 
cold cut it into slips about i of an inch wide; warm 
one of these slips witli the breath, and bind it round 
the stock and scion^ pressing it gently with the 
hand, when it wdll be found to gt^ihere sq closely as 
totally to exclude both air and moisture. The wax 
may be prepared by melting together lib. of pitch, 
lib. of resin, Jib. of bees'-wax, jib. of hugs-hird, 
and Jib. of tuqientine. Ry placing the compusitum 
in an earthen pan over boiling water, it may be kept 
in such a state of fluidity as to be easily spread on 
tlie paper with a brush.— Tramnvtmts of the Lon^ 
doJi Horticulhiral /sVic/c/y. 

Fishing through the /e<?.~At Hudson’s Bay, in 
rivers near the sea, and in lakes of a greater depth 
than ten or twelve feet, fishes are caught all the 
winter, by cutting holes through the ice down to 
the water, and putting lines and hooks in.them. 
But in taking them with nets, they cut several holes 
in a straight line the length of the net, .and pass 
the net with a Stick fastened to the head tiom 
hole to ITolc, till it reaches the utmost extent*; and 
wdiat fishes come to these htdes for air, areontanglcd 
in the net; and these^fi^i, as soon as they are 
brought into the opt^i air, afe instantly frozen as 
stiff UR stock-fish. 

A Sawing Mill hi J,593.—Between Reichstat and 
Alstat, near Dantzyke, js a mill which, in iriy opin¬ 
ion is very rare ; it is drivqi\by a river, and with¬ 
out the help of hands saweth boords, and having an 
iron wheele, which doth not only draw the saw', but 
hooketh in and turneth tlie boords to the‘‘saw.— 
Moryson^s Travels^ 1593. 

The Navigation of the Atlantic hy §team was in 
1938 ridiculed as4ir\ impossibility; in 1839 it was 
accomplished; in 1840 vessels steam betweer Great 
Britain and the United Suites' as regularly as be- 
tween London and Lcitli; and in 1811 it is calcu¬ 
lated that there will be 12 steamers, of the total 
burden of 58,260 tons, employed in this traffic 
alone.— Mechanics* Almanack, 

■ KimI,— Pulih'br'Hrv 'V I]|inrAiNi11, r.iliiu 
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DAVENPORST’S l:LECTRO-MAG^’^:TlC 

ENGINE. 

• • 

Thk property of electro-magnetism, to produce a 
strong and rapid rotatory mol ion of a properly-con¬ 
structed apparatiii^, is tljoiiglit rapabl^ of alTording 
a moving power wliicli may, when brought to perfec¬ 
tion, supeiscde the steam engine itself, both in eco¬ 
nomy, eompaetness, and facility of inanagemer^. 
Tliat such wHl eventually be the case is extremely 
pnibahhi. The models hitherto constructed have 
already aceonij'ilished much ; Professor Jacobi has 
worked, by this means a six-oared cutter with con¬ 
siderables peed. Mr. Sturgeon expresses his o])inion 
of the eapability of applying the power to locomotive 
carriages on comniun ronils ; and wo have ourselves 
seen its successful application to the grinding of 
coffee, the l»iriinig of foot-lathes, and other light 
maehines. The attention of tlie scientific world was 
first turned to this impurUiit subject by the electro¬ 
motive machine of Air. Davenport, an American, 
who obtained a patent for his invention in the year 
18J7. This patent, huwe* er, avails but little, be¬ 
cause it is so extremely easy to modi'ry the apparatus 
into a different form, and in leahty to give it greater 
strength ; thus numerous machines of ;he same kind 
have been invented, and although ATr. Davenport’s 
is therefore disused, yet being the fiist of any mag¬ 
nitude, and that which first called forth the inven¬ 
tions of others, it is proper to take notice of it, 
which wc do in the vAvds of the sjiecifica^iion, taken 
from the'* Franklin Journal,” of November, 1SJ7:— 

"The machine for applying the power of magnet- 
irm, and electro-magnetism, is deseribed as follows; 
The frame \ A A may be made of a circular, or any 
other figuie, divided into two or more platforms, B 
and V ; upon which the apparatus rests, and of a 
size and strength adapted for the purpose inlended. j 
There are two eonduetors, II and I, one from the cop- j 
per, and one from the zinc end of any galvanic battery 
leading to, and in contact with copper plates, fvand 
Jj, jilaced upon the low'er platform. These jiUites, 
or conductors, are made in tlio form of a segment 
of a drcle, corresponding in number with the arti¬ 
ficial magnets hereinafter described ; they are placed 
ai ound the shaft, detached from one another ami 
from the shaft, having a conductor, leading from the 
copper-plate of tlic battery, to one of the said plates 
on the lower platform, and another conductor lead¬ 
ing Iroiii the zinc-plate of the battery, and so on 
alternately around the circle. 

“The galvanic magnets, Af, N, O, P, are con¬ 
structed of arms, or pieces, of soft iron, in the shape 
of a strai;;lit bar, horse-shoe, o." any other figure, 1 
I wound with copper wir^ first insulated with silk 
coiU : these arms project around it horizontally from . 
the centre of a vertical shaft U, turning ou a pivot, 
or point, in the lower platform ; Jthe said copjier 
wires extending fiorn the arms parallel, or nearly I 
so, with the shaft down to the copper-plates, K and I 
L, and in contact with them. 

"The artificial magnets S, T, are made of steel, 
and Jii the U'uial manner. They may be of any 
number, and degree of strength, and Itxed on the 
upper platform, being segments of nearly the same 
circle, as this platform ; or if galvanic magnets arc 
used, (which may be done,) they may be made in 
the form of a crescent or horse-shoe, with their poles 
pointing to the shaft. I 

Having arranged these artificial magnets, ontlie 
top of the upper circular platform, there will be a 
<.on c>pondiiig number of rii ignctic poles—the north 


marked D, and the south pole E. Now wr, will 
suppose the machine to be in a quiescent state; the 
galvanic magnet O, being opposite the south pole of 
the artificial magnets, the galvanic-magnet P, .will 
of course be ojipositc the south pole E, and the gal¬ 
vanic magnets, M and N will be opposite oiich other, 
between the poles just mentioned. 

• "There being a corresponding number of co|M|y’ 
plates, or conductbfs, placed below the artif||||P 
magnets abound the shaft, but detached from^, 
as wejl as from each other, with vyires Ica^ding from 
the galvanic magnets to these plates, and in contact , 
with them, as before described, .these wires will 
stand in the same position, in relatiowfco tlic copper 
plates, that the galvanic magnets stand to the aitifi- 
cial magnets, but in contact with the plates. 

" Now in order to put the machine in motion, the 
galvanic magnet AT, being charged by the galvanic 
current pissiiig from the copper plate of the bat¬ 
tery, along the conductors and wires, becomes u 
north pole, whilst, at the same time, t^e magnet N 
is charged by the galvanic current passjng frofti the 
zinc plate of the battery, and becomes a south pole; 
of course the south pole of the galvanic magnet, E, 
will attract the north pole of the galvanii‘ magnet At, 
and will move it a quarter of a Ohcle^ the south 
pole of the galvanic magnet N, being at the same 
time attra<!ted by the north ]»ole D, causes the said 
magnet M, alsc, to perform a quarter of a circle: 
the momentum of the galvanic arms will carry them 
past the centres of the polc3 D and K, at which 
time the several wir,es from the galvanic ipagnets, 
will have changed their .^lositions in relation to the 
copper plates, or conductors :-^-For iiiwtance, the 
north jiole AT, having now become a south pole, by 
reason of its wires being brought in contact with 
the conductors of the zinc plate, and N having, in 
like manner, become a north pole, its wire having 
changed its position from the zinc plate to the cop¬ 
per plate, the poles of the galvanic magnets are, of 
course, now repelled by the poles that before at¬ 
tracted them ; aiujl in this manner the operation is 
'continued, producing a rotatory motion >n the shaft, 
which motion is conveyed to machinery, for the 
purpose of propelling tlic same.’' 

DECOMPOSITION OF WATER BY 
GALVANISAI. 

Tiik chemical'powers of the voltaic pile, py gaBanic 
battery, were/ first observed in regard to the clecoin- 
position of water by Alessrs. Carlisle and Nicholson, 
in the year 1800. These ^were then more accurately 
investigated in 1803*, by Hisinger and Berzelius, and 
in 1807, Sir H. Davy communicated his celebrated 
lecture " On someCijj^mical Aggpeies of Electricity,*' 
to the Royal Society, in which the electro-chemical 
powers of the pile were elal^orately examined, and 
which formed the ground work of the brilliant dis¬ 
coveries to which he was soon afterwards lead by the 
prosecution and extension of his researches. There 
were, however, many important phenomena, more 
especially those connected with the development of 
electricity by chemical action, and w^th the theory 
of electro-chemical decomposition, which Sir H. 
Davy and others, whose rcrearches have enlightened 
this difficult department of electrical science, either 
left unexplored, or insufficiently and unsatisfactorily 
explained ; these have lately engaged the attention ^ 
of ‘Professor Faraday, and his " Experimental Re¬ 
searches in Electricity," published first in a-suc- 
cessiuu of pap'Ts in the " Transactions of the Royal 
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Society/* and lately in a uistiiirt voluine, contain tin* 
result of hi:$ labors in reference to this branch of 
knowledge. 

When the conducting wires from the extremes 
of the voltaic pile or battery, arc brought near to 
each other ia certain liquids, such for instance as 
wafer ancf saline solaiiomi: or in other words, wRen 
t||esc lif^uids make part of the electric cir^it, 
the current of the elect|jl^!ity passes through 
tnPn, they are decomposed that is, they yield up 
their elements in obedieni'e to certain la^-s ; water 
for instaute is resolved into hydrotjen and o.fyyctl. 
In thcfe cases the elements appear at the poles or 
electrodes, not ♦urlisoriminateU, or indirterently, 
but the oxygen is developed at the anode, or surface 
by which the electricity enters the water and the 
hydrogen at the cathode, or surface by which the 
elcctiic current leaves the body under decomposition. 

To show the loanncr in which v;ritejys decom¬ 
posed, and to conduct the operation witffneatness, 
convenience, und certainty, many contrivances may 
be dl^vised.^KTlie following will illustrate the subject 
tj]%re f.dly :#“lf two plates of strips of platina foil, 
connected with the ends of the voltaic battery, be 
brough^iiear to e.ich other in a glass of water, a 
stream of glusi^lll i.ssue from each, which, in an 
apfiaratus similar to cither of those, represented in 
the cut, may ]>e collected, and submitted to e\aini- 
nation. 

Fig. 1 represents the glass of wat?r, and the two 
platinum wires, each inclosed in a glass tube. Tiic. 
gases, when liberated, will ascend the tube.s, arid 
be accufiiulatcd in them. Fig.^2 rej)reseiit‘5 a more 
convenient apparatus, hyik otle in which the libcnitcd 
gF.ses are both conAined in the same tube, ll con¬ 
sists of ii wide-iTiouthcd glassy with a foot to it, ami 
two necks, one on each side. In llie necks arc fiverl, 
W'ater-tightly, the two wires, the outer ends of them 
being furnished with mercury cups, and the inner 
end? turned up, made to pass through *i cork, 
and remain an inch or two above it. The glass 
tube which is to catch the gas is fixed <»vcr the 
cork. Fig. 3 is a representation* of a far superior« 
instrument, the stiucture of which will be readily 
uuderstoud, piemUing only that the t\vf» gl.iss tubes 
are fixed to a brass plate wliieh fits on to the top 
of the wide lower glass. 

It will be observed, that twice the *juantity of gas 
escapes at the negative pole, or cathode of the water, 
as C4n«pared with that at the positive pole, or at ihe 
anode the water. When a single tulnstis used, 
iL will be ^)und to contaiu a mixture of oxygen ami 
hydrogen gases, iu the proportion of two xolunviis 
of the former to on* ot the Jattcr. If a lighted 
candle be brought to the mouth of the lube, the 
mixed gases explode and disappear, rc-producing 
the exact quantity water decomposed. In using 
the double-tubed apparatus, it will be seen that two 
volumns of /tydroyen* And one volumn of oxygen 
are respectively ccHlected in the tubes inverted over 
the negative and positive wires. Upon the approach 
of a taper, the hydrogen gas will burn quietly with 
a lambent blue flame; and the oxygen may be re¬ 
cognised by immersing into it the glo\ving*wick of 
a small piece of a taper, which w*ll instantly kindle 
into a flame. 

HEIGHT OF THE ATMOSPHERE. 

* Varioo^ attempts have been made to ascertair^the 
*liejght to which the atmosphere is extended all 
round the earth. These commenced soon after it 


w'a» di'ictivcrcil, by mcan.s of tin: ToiiucUmu tub.', 
that air is a gravilating substauA. Tims it .iKo 
became known, Ihat^i column ol air, wims,' base is 
a square inch, and the height Ihilt of the whoK' 
atmosphere, weighs 15 pounds ; and that the weight 
of it i%tu that of mercury as I to 10,li00 : whence 
it follows, that if the weight of the atmosphere he 
suftirieut to raise a column of mercury to the height 
of 30 inches, the Inuglit of the .'UTi.il column mu^l 
bt lOjrtOO times as nmeh, ainl eonsc<|ucn1iy a little 
more tli.-m five milc^ higli. 

It was not, however, at any time .snppoM’d, that 
this calculation could be just: for, a.^ the air is an 
elastic fluid, the upper parts miust expand to an 
immense hulk, and thus render the ealciihitiou 
above related exceedingly erroneous. Fiv e\])eri- 
inents made in diircrent countries, it has been 
found, that the spaces which any portion takes up, 
arc reciprocally propoitioiial to the weights with 
which it is compre.-^scd. Allowances were to be 
made in calculating the height of tlie atmosphere. 

If we suppose the height of the whole divided into 
innmiieiable equal pails, the density of each part of 
which is as its (yiantity ; *and the weight of the wliolc 
ineumbent atmosphere being also as its quantity; 
it is evident, that the weight of the iiicMirnbeiit air 
is everywhere as lie* quantity eontained ui the sub¬ 
jacent jicirt ; which makes n difrcrence between ihe 
weights of each two contiguous parts of air. By a 
theorem lu geometry, whe.re the diiferenccs of mag¬ 
nitudes arc geometrically in proportion to the mag¬ 
nitudes, tnese magnitudes arc in continual arith¬ 
metical progre*i!sion ■ tlie.ri'fore, if, according to the 
supposition, llic altitude of the air, by the addititiu 
of new jiarls into which it is divided, do continually 
increase in arithmetif ;il proportion, its density will 
be diniinislied, nr (which is the same thing, its 
gravity dccicased) in coriiinnal geometrical propor¬ 
tion. 

It is now easy, from such a .‘^erii.s, by making 
two or three barometiiral observations, and dcAir- 
miniug the dc.!"!.} nf Ibc atuiosphero at tv'O or 
three ditlereni stni ais, to deterniinc its absolulc 
height, or its rarilv at any a^’,i^na)Jll• height, t'al- 
ciilations accordingly w'ere made upon this pl*in ; 
hut it having btvn finJiid that the b-ironieti ie.sl 
observation by no means corresponded with tin, 
density winch, by other experiments, the air ought 
to have had, it wa< siispei-tcd that the upper pait.s 
of the spherical n’gioiis were not subject to the 
same laws witli the lower ones. Pliilosoplu rs had 
rieoursc to another rm*tliod for dctcnniuiiig the 
altitude, of the atinos|ilicre, vi/.., by a ealculalicin of 
the height from which the light of tiu* ?uii is 
refracted, so as to become vi.sii)lc to us before he 
himself is .seen in tlic h'avens. By this method it * 
was detymined, tlmt at the ludght of 4.5 nnle.s tl.c 
atmosphere had no power of refraction ; and con¬ 
sequently bevornl tliat distance was cither a mere 
vacuum, or ihe next thing to it, and not to he r<- 
ganled. This theory soon became very goueraliv 
received, and the* heiglit of the atmosphere way 
spoken of os familiarly as that of a mountain, and 
reckoned to.bej well u.scertaiiicd, if not mofe so, 
than the heights of most mountains arc. Very 
great objections, however, which have never yet 
been removed, arise from the appeal ance of some 
un tcors, like large globes of fire, are not unfrequently 
to be seen at vast heights aliove the tarth. A very 
remarkable one of this kind was observed by 
Dr. Halley, in the month of March, 1719, 
altitude of which he computed to have been betwa.u 
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fiO and Knt;hsii niili’« ; its durnettr 2H00 yanK, 
or upwards of a indn and a half; and its velocity 
about milts in a Others, apparently 

ol the same kind, but wliose altitude and velocity 
were still ^jreater, h.ue been observed ; particularly 
that remaikable one, Aut^ust ISth, whose 

distance tVoni the earth could not ^}e less than 
llO miles, iiiuHts diameter not less than the tormcr ; 
at the same time that its velocity was certainly npt 
less than a thousand miles in a minute.. Kirc-balls, 
in appearance similar to these, though vastly infe¬ 
rior in size, have been sometimes observcil at the 
surface of the earth. Of this kind Dr. Priestley 
mentinhs one seen on board the Montague, the 1th 
of November, 17111, which appeared as big as a 
large millstoPt'', and broke with a violent explosion. 

Prom analogical reasoning, it seems very proba¬ 
ble, that the meteors whieh appear at such great 
Jieights in the air arc not essentifiJly different from 
those which, like tin* fire-ball just mentioned, arc 
met with on the surface of the earth. The per- 
plexiiig circumstances with regard to the former 
are, that at the great heights above, mentioned, the 
atmosphere ought not to have any tkmsity sufiiciert 
to support flame, or to firopagate sound ; yet these 
metcois are commonly succeeded by one or more 
explosions—nay, are sometimes said to be accom¬ 
panied with a hissing noise as they pass over our 
heads. The meteor of 1711) was not only very 
hriglit, insomuch that, for a short space, it turned 
night into day, but was attended witli an explosion 
heard o\er all the island of llritain, occasioning a 
violent concussion in the atmosphere, and seeming 
to shake the c.irlh itself. That of 17S:i also, tliongii 
much higher than the former, wms succeeded by 
explosion^, and, accoiding to the tesliiiiuny of 
several people, a hissing noise, was hi‘ard as it 
passed. Dr. Halley acknowledged that he was 
unable to re^’oneih* tin ie circninstiiiicvs with the 
received theoiy of the height of the atmosphere; 
ns, in the legions in whieh this meteor moved, the 
air ought to ha\e l>4'en .iOO.IlOO limes more, rare 
than wh.it, we bn^athe, and tlic next thing to a per¬ 
fect vaeaurii. 

In the. meteor of ] 7^'^, th(‘ difliculty is still 
greater, as it appears to li.ue been 20 miles farther 
up in the air. Dr. Halley oilers a conjecture, 
mdeeil, that the xa-^t iiiaguitiides of such bodies 
might eornpi’iisatc for the thinness of the medium 
in which they moved. Whether or not thi^ was 
the ease cannot indeeii be aseertained, as we have 
so few data to go upon ; hut the greatest difheiilty 
IS to account hu tin* hiightness of tin* liglit. 
Ajipear.mees of tins kind are, indeed, with grtat 
^ jirobahilitx, attrihnteiJ to electricity, but the ilith- 
culty is not thus removcid. 

Ir appears that tlie absolute ludglit of the atmo¬ 
sphere is not yet determined. The beginning and 
ending of twilight indeed show, that tiie height at 
which the atmosphere begins to lefraot the sun’s 
light, is about -U or 45 hhiglish miles. Hut this 
may not improbably be only the height to whicii 
the n(|iicons vu])Qrs are carried ; fiir it cannot bo 
thought any unreasonable supposition,* that light is 
refracted only by means of the iHiueous vapor con¬ 
tained in tlic atmosphere; and where this ceases, 
it is still capable of siippoitng the electric lire at 
least as bright and strong as at tlie surface. That 
it does extend much higher, is evident from the 
meteors already mentioned ; for all these are un¬ 
doubtedly carried along with the atmosphere: 
otherwise, that of 1783, which was seen 4br about 


a minute, must have been left 1000 miles to the 
westward, by the earth flying out below it in its 
annual course, round the sun. 

COMBINED ZINCING AND TINNING. 

A i> XTV'NT has been granted in the United States to 
Messrs. Summer and Naylor, of New York, for on 
improvement in thd*process of tinning iron to 
xeiit it from rusting, and also to obviate the incon- 
v/niiepce of rincing iron, which arises from its di¬ 
minished malleability. The invention is an ira- 
])rovemeiit on one^ for zincing i^on for which a 
patent wms granted*,' in to M. Sorel. In the 

sj»eeification of their invention the patentees state, 
that having become proprietor.s by assignment of 
M. Sorers patent process, in carrying the same into 
practical oneration they found that the malleability 
of slipe.t-Mpn is mueh impaired by gWing it a coat¬ 
ing of zinc in the manner directed by M. Sorel ; 
and that, in co^iseiiuence of this diminished mallea¬ 
bility, sueh prepared sheet iron is nnsuiteli’, .in 
many cases, to he applied to the purpose of cover¬ 
ing the roofs of hofises, or to he otherwise used 
where it is required to be grooved, sQam^l, or in 
any way suddenly bent. This im^^Si-ovcfltneiit con¬ 
sists iu a jirocess by which this difficulty is obviated, 
whilst the zinc is at the same time so applied as by 
its galvanic ai^iou on the iron to protect it from 
oxidation. Their mode of proceeding is thus 
described :—“ We take sheets of iron, and cover 
them with tin, or w'lth an alloy of tin aqd lend, 
adopting in this process/he mode or modes followed 
in the well-known manufacture shAtlu or plates 
of iron into tin plate. After having completed 
this operation, we submit the sheets or plates so 
prepared to a like process, with the substitution of 
zinc for tin, or an alloy of tin ; the mode of per¬ 
forming whieh does not diller from the ordinary 
liroces.s known uinler the name of tinning. When 
til us treated, the plates or sheets of iron preserve 
thfir malleability nuinipaired, and may be bent and 
^'otherwise worked as ea.'^ily as before they had re- 
ceixed sueh coating—a result which appears to be 
due to tlic intcqiositioii of the coating of tin 
lu-tw'cen I hi! /me and the iron, by wdiich inter¬ 
position the chemical eomhination of the iron and 
zinc is prevented. Where it is not necessary to 
use jiiates of metal of a larger size than that of 
slu-ets of tin pLde, wc take that mate iai £s it 
conics from the manufactories, and have then only 
to give to It a coating of zinc, to rectJive wTiich 
dots not lequiic ai^ ^p.u;ticular preparation. In 
»he letters patent Ranted to M. Sorel, it is pro¬ 
posed, sometimes to add a coating of tin over that 
of the z^inc, for the pjirpo.so ofogiving to the article 
made a brighter appearance, and as an improve¬ 
ment also in culinary ves.^!* ; but our process is 
the reverse of this, and the epd attained by U3 
altogether dilferent from that above pr.»‘poscd, and, 
at the same time, our process produces a new and 
useful result. What we claim, therefore, as our 
invention, and as an improx''ement on ^e process of 
M. Sorel, is the preserving the mallcaoility of sheet 
iron, whilst it is protected from oxidation, by the 
galvanic action between it <Ind the zinc» in the man¬ 
ner above set forth—namely, by first tinning the 
said iron in the ordinary way, and afterwards by 
giving thereto a coatiug of zinc above the tin/’ 
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AMIANTHUS, OR I'.IOUNTAIN KLAX, 

Is a fibrous elastio mineral pubstaace, of n silvery 
whiteness or i^reeniah color; lustre gliinnierin", of 
:i pearly or silken appc.y.inct'. It is soft euou;;h to 
be scratcl^d by the mil, ami consulci.ibly elastic, 
it has w soft anti someli^hat greasy feel ;—•sju'oific 
gfavity about 9,400. This mineral is usually inefr 
with clispersod in rocks of scrj^titine, but it is toiiiul 
ill Germany in the strata of iron ore, sometimes 
forming a vein oT an inch in diameter, ft is Jiiuiul 
also at Crete,(Cyprus, Klha, .ind Corsica; in France, 
Sweden, Siberia,^and in the. mountains of Arcadia; 
.'iImO in various parts of Great Jfiitain, but particu- 
laily at Anglesca in \Vales, and Aberdeenshire in 
Scotland. The Tiirentaise ainiautlius from Savoy 
is the most beautiful. 

Exposed to the action of the blow-pipe, the 
Tarentaise amianthus into an opaipic sub¬ 

stance. ft di'-solvcs quu’kiy lo borax and micro- 
cosmic salt, hut etfervcsces with eiubonated soda. 
Tlffi^inineiOl acids have a very'Richie action on 
amianlhu**,* It appears, from lU rgmaii, that ciiu»tic 
potash ntfords the means of Missolving this sub¬ 
stance,^vhith he elTected by mL\ing eipi.il parts of 
aiT)iantliys,« cuiil»‘nated })Ota.sh, and charcoal, and 
igniting them for two hours, by winch he iibtainctl 
a mass that was perfectly soluble in nitro-miiiiatic 
acid ; 100 parts of the Tnrent^isc .aini iTithus 
yielded, according lo Ilergman, sulphatcul barytes 
0.0 ; carbonated' linm 0.9 ; carbonated magiicsU 
IS.O ; aiurnme o.ll; silex Ol.O ; oxide of iron 1.2. 

The ingenuity of man, two'Tlnuisaiid years since, 
led to the#ffibricigion ^ a fieculiar kind of cloth 
from the filaments of this extraordinary mineial ; 
possessing ‘ the woinlcrful (|lality of being incon¬ 
sumable in fire. VVlit'ii the cloth btcame dirtied or 
greased, it was usual to llirow it into a blight fire ; 
the stains were thus burnt out, and tin* cloth puii- 
fied and rendered of a dau^ng whiteness. IMniy 
states that he had btieu au witness to this o]ici;i- 
tion. In the luxurious times of the Uoman (anjurc, 
this cloth was purchased at im enormous price, foi-^ 
the purpose of wrapping up the bodies of tlic dead, 
before being Uul on the funeral pile ■ tl.e .ishes of the 
body were thus preserved uinnixed wuli timsc of 
the wood. Of file reality of tins practice, ihcu- 
cannot exist a doubt; in 1702 a skull and other 
calcined bones, together with a (piantily of allies, 
dis 4 'OV'ered at Porta \jcvii aP Rome, wincli 
were enwrapped in amianthus cloth ; wlftch inlc- 
resting ratio of antiquity is now pre-erved m the 
Vatican library. ^ 

Tlic practice of bufning \h& dead becoming dis¬ 
used, the manufacture of amiauthus cloth v\ws 
neglected, and the^ait was Jpst in 1‘Airope. It is 
said, however, that the art i.s still picry-rvcd in the 
cast, and the cloth /‘mployed by the Tartars in 
burning the bodies of Ihe dead. 

In 1(391,^ Sig. Ciampini, of Komc, pul)li?,hcd the 
following method of mannfactuiing this incom¬ 
bustible cloth :—The amiyntkus is to be first laid 
in warm water to soak for some time; it is then to 
be opened Snd divided by th^ hands by gentle 
rubbing ; all the extraneous earthy matters will 
thus be loosened and •vashetl out, wdiicli, in the 
natural state, serve to hind the fihrt.s together. 
This operation i.s to be repeated several times by 
^ pouring on boiling water, and opeuing and squeezing 
the mineral till the water runs oft’ quite cK^ar. 
Nothing will now be left but long ftax-like fibres, 
which arc to be laid in a sieve and diacd in the sun. 


it i-i tlicu lo be carded (or cninlg»d) on very fine • 
cards, ;in'l the long filaments arc to be stecjicd in 
oil to render them nifirc flcxihlc. Ij is then lobe 
placed between the card in such ii ntaniicr that a 
portioiu of it niay li.ang our at the .sides. The 
spinnifll of i^ is perfoiiued hy fixing a small reel 
with a little luuik at tin* eml on the s'liiic bench as 
the 4*ards. The retd is to be wound over with white 
tl^read, whieh twisting about the thrcMl placed in 
contact witli the aninuthii.s, the latter, by the 
a.ssistancc of the tbiirnl) and foic-fiuger of the 
ojieralor, is wound up and twihfed with it into one 
thread. A continuous tlircad being thus produced, 
it is e.irefully woven into cluth ; plaeed afterwards 
in a clear cl||ircoal tiie, both the oil and tho thread 
of linen or cotton that was comliined with it in 
the .spinning and weaving are consumed, and there 
remains a juire tissue of white ainninthus. This 
method btdng, however, very tcilious, another has 
been rei'omincnded ; which is to place n quantity 
of flax on a dNt ilV, «rnl taking tlirte or four fila¬ 
ments of the amianthu.s lietw'eeii the fingers, they 
may be eisily mixed a^d twisted along with the 
tl.ix. The tlii'Aul thus spun will he imicli stronger 
and rnori* durable than that m.ule by the above- 
mentioned pirfiei'ss ; the carding will also be unne¬ 
cessary, by which many of the tilanicnts are uiia- 
void-ildy broken. 

1’lie shoit filaments that remain after llm wasliing 
or carding of the stone, have been made into pa]icr 
by the oi(4inary metliod of inanutactiiring lint sub¬ 
stance, except that a lan;er portion of size is cm- 
jiloyed. As it would be worth wliile to ]>rcscrve 
ducuiiK’nts of greit importance by writing on tin*, 
ami mibn-4 n^xr willi an indelible ink, that would 
also lc^l^l f'c i fl'cj ts of hie, the folliiwing receipt 
h i.s been given f.>r lliril ]>nrposc •—’Po one jiurt of 
of snlplruc !>f non adfl twui p-iits of alum, which 
having lb —olved in hot water, add j>eailas!i as long 
.as any ])ifaufutatc 1 d»es place • the mixture is next 
fa) be built tl, llr '. *'’t .cd, and the preei})itate well 
wa>iicti witii W'l'm water; distilled vineg.n* is then 
lob - ubb'd to fl.c piecipu itc, wbii li will disMilve 
it and form m indelible ink. AmianUiu" paper 
j being wiiUeo npi with tin-. jUTpaiation, the cb.\- 
' l.llll•l^^ will f#c ]ncMrved after combustion, of a 
I brown color, ard pci.Vi-tly legible, 

I I'liiiad..^ of ibi‘ ai.ii.uitiius are .'•onietimes used a.s 
I perpetual wrnks for l.imps. 'V'ciaiithns is frctpienfly 
j confouiidisl widi the more llu.xiblc* kinds of asbestos. 

I IW some wiifirs the tcims are used synonymously. 

1 Orhi'iA divide the asbestos Jiilo severdl vaiiutics, of 

j whndi amiantlnis is one. 

I 

j Tin-: 'uiDiis. 

T ^ lit ''n,r.r ^ -tfi. tfftti ctnH ImU't! ) 

j Thk periodic motions of the waters of tlie ocean, 

I on the hypothesis of an ellipsoid of revolutions cio 
tircly covcreil by the sea, arc. very far •om accord¬ 
ing with obsciMition. This arises from the vciy 
great irrcgulariides in the surface of the earth, whieh 
IS bur iiarlially covered by the sea, from the variety 
in the depths of the ocean, the nmitincr in winch it 
is spread out on the earth, the position and inclina¬ 
tions of the shores,«the currbiits, ami tlic resistance 
the wateis meet with : causes impossible to esti¬ 
mate, but which modify the ObCill.ition.s of the great 
mass of the ocean. Ifowcver, amuRt all these 
irregulaiities, the ebb and flow of the .sea inainUiu 
a ratio to the forces producing them .sufficient to 
indicate their naluie, and ta verify the law of the 
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I attraction of the, sun and moon on the sea. La 
Place observes, Aat the investigation of such rela¬ 
tions between cause and effect, is no less useful in 
natural philoso^phy than the direct solution of pro¬ 
blems, either to prove the existence of the causes, 
or to trace the laws of their effects. the 

theory of probabilities, it is a happy supplement .to 
the ignorance and weakness of the human mind.— 
Thus the problem 9 f the tides does not admit of a 
general solution. It is indeed necessary to analyiife 
the general phenomena wliich ought to result from 
the attraction of the sun and moon, but tiiese must 
be corrected in each particular case by local obser¬ 
vations* modified by the extent and depth of the 
sea, and the peculiar circumstances of (ducc. 

Since the disturbing action of the sim and moon 
can only become se’^sible in a very great extent of 
water, the Pacific Ocean must be one of the prin¬ 
cipal sources of our tides. Eut, in consequence of 
the rotation of the earth, and the inertia of the 
oce^n, high water docs not happen till some time 
after the moon’s southing. The tide raised in that 
world of waters is transmitted to the Atlantic, from 
which scu it moves in.a ribrtherly direction along 
the coasts of Africa and Europe, arriving later anil 
later at each place. This great wave, however, is 
modified by the tide raised in the Atlantic, which 
sometimes combines with that from the Pacific in 
raising the sea, and sometimes is in opposition to it, 
so that the tides only rise in proportion to their 
difference. This vast combined wave, rjfiectcd by 
the shores of the Atlatitic, extending nearly from 
pole to pole, still coming northward, pours through 
the Irish and British Channels into the North Sea, 
so that the tides in our ports are modified by tliosc 
of another hemisphere. Thus the theory of the 
tides in each port, both as to their height and the 
times at which they take place, is really a matter of 
experiment, and can only be perfectly determined 
by the mean of a very great number of observations, 
including several revolutions of the moon’s nodes. 

The height to which the tides rise is much greater 
in narrow channels than in the open sea, on account 
of the obstructions they meet with. The sea is so 
pent up in the British Channel, that the tides some¬ 
times rise as much as fifty feet at St. Malo, on the 
coast of France ; whereas, on the shores of some 
of the South Sea islands, near the centre of the 
Pacific, they do not exceed one or two feet. The 
winds have great influence on the height of the 
tides, according as they conspire with, or oppose 
them. But the actual effect of the wind in excit¬ 
ing the waves of the ocean extends very little below 
the surface. Even in the most violent storms, the 
water is probably calm at the depth of ninety or a 
hundred feet. The tidal wave of the ocean does 
not reach the Mediterranean nor the Balti^!, partly 
from their po.sition and partly from tlie narrowness 
of the Straits of Gibraltar and of the Categat, but 
it is very j^rceptible in the Red Sea and in Hud¬ 
son’s BayIn high latitudes, where the ocean is 
less directly under the influence of the luminaries, 
the rise and fall of the sea is considerable, so that, 
in aH probability, there is no tideoat |he poles, or 
oily a small annual and monthly tide. The ebb 
and flow of the sea arc perceptible in rivers to a 
very great iHstance from their estuaries. In the 
Straits of Pauxis, in the river of the Am axons, 
more than five hundred miles from t^e sea, the 
tides are evident. It requires so many days for the 
tide to ascend this mighty .stream, that the relum¬ 
ing tides meet a succession of those which are 


coming up; so that every possible variety occurs 
at some part or other of its shores, both as to mag¬ 
nitude and time. It requires n very wide expanse 
of water to accumulate the impulse of the sun and 
moon, so as to render their influence sensible on 
that account the tides in the Mediterranean and 
Bla*ck Sea are scarcely pcrcs*ptible, * 

^ Thestj perpetual coniraotious in the waters aijj 
occasioned by forces^ that bear a very small propor¬ 
tion to terrestrial gravitation : the sun’s action in 
raising thi#ocean is only tlie l-.*l8i'18000 of grpvi- 
tfttioii^at the earth’s surface, and -the action of the 
moon is little more than twice as much ; these * 
forces being in the ratio of 1 to 2lil5333, vhen the 
sun and moon are at their mean distances from the 
earth. From this ratio, the mass of the moon is 
!biiiid tf. he only the 1-75 part of that of the earth. 
Had the action of the sun on tlie ocean been ex¬ 
actly equal to that of the moon, there would have 
been no neap tides, and the spring tides would have 
been of twice the height which the action of either 
the suii or moon would have producedr>sparat«ily ; 
a pficnomcnon depending upon the interference 
the w'aves or undulatjons. 

A stone plunged into a pool of still^wat^r occa¬ 
sions a series of waves to advance tjic surface, 

though the water itself is not carried forward, Itut 
only rises into heights atul sinks into hollows, eacli 
portion of the surface being elevated and depressed 
m its turn. Aifother stone of the same size, thrown 
into the water near the first, ^ill occasion a similar 
set of undulations. Then, if an equal and similar 
wave from each stonff arrive at the same spevt at the 
same time, so that thi^ elevation of thg one exactly 
coincides with the elevation of the oVher, their 
united effect will proi^fice a wave twice the size of 
either. Bat if one wave precede the other by ex¬ 
actly half an undulation, the elevation of the one 
will coincide with the hollow of the other, and the 
hollow of the one witfc^^e elevation of the other ;—^ 
and the waves will so4||trely obliterate one another, 
that the surface, of the water will remain smootli and 
^evel. Hence, if iiie length of each wave be repre¬ 
sented by I, they will destroy one another at in¬ 
tervals of 1-2, 3-2, 5-2, ^kc., and will combine 
their effects at the intervals, 1, 2, 3, iScc. It wdll 
be found, according to this principle, when still 
water is disturbed by the fall of two equ«d stones, 
that there are certain lines on the surface, of a hy¬ 
perbolic form, #vhere the water is smooth in ^n- 
sequemeg of the waves obliterating each ottfei*; and 
that the elevation of the water in tlie adj^ent parts 
corresponds to both the waves united. Now, in the 
spring and neap tid^,*artsiug from the combina¬ 
tion of the simple soli-lunar waves, the spring tide 
is the joint result of the combination when they 
coincide in time and^ilace ; anS the neap tide hap¬ 
pens when they succeed each otlier by half an in¬ 
terval, so as to leave only«tITe effect of their differ¬ 
ence sen.sible. It is, therefore, evident that, if the 
solar and lunar tides were of the same Height, there 
w ould be no difference, consequently no neap tides, 
and the spring tides would be twice as high as either 
separately. In the port of Batsha^ in Tonquin, 
where the tides arrive by two channels, of lengths 
cosresponding to half an interval, there is neither 
high nor low water, on account of the interference 
of the waves. • 

The initial state of the ocean has no influence on 
th^ tides ; for, whatever its primitive conditions * 
may have been, they must soon have vanished hf 
the friction aij^d mobility of the fluid. One of the 
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most remarkable circumstances in the theory of the ' 
tides is the assurance that, in consequence of the 
density of the sea being only one-fifth of the mean 
density of the earth, and the earth itself inerting 
in density to^-ards the^certtre, the stability the 
eqnilibriiyin of the ocean never can be suhverteck by 
any physical cause. A^gencnil inundation ^arising 
^om the mere instability of the ocean, is, therefore^ 
impossible. A variety of cirftimstances, however, 
tend to produce nartial variations in the qi^iuilibrium 
of the seas, whirni is restored by means of cuyent^- 
Wiiids, a7id the periodical melting of the ice at the 
poles, occasion ^temporary water-courses; but by 
far the Vkost important capses are the centrifugal 
force induced by the velocity of the earth’s rota¬ 
tion, and variations in the density of the sea. ^ 
The centrifugal force maybe resolvedvAto two 
forces—one perpendicular, and another a tangent to 
the earth’s surface. The tangential force, though 
small, is sufficient to make the fluid particles within 
the polar circles tend towards the equator, and the 
jceflufency much increased Ijy the immense evapo¬ 
ration in thS equatorial regions, from the heat of the 
sun, which disturbs the equilibrium of the ocean. 
To thit^ap also be added the superior density of 
thp waters neat the poles, partly from their low 
temperature, and partly from their gravitation be¬ 
ing less diminished by the action of the sun and 
moon than that of the seas of lower latitudes. In 
consequence of the combination of all these cir¬ 
cumstances, two ‘great currents perpetually set from 
each p^lc towards the equator^ But, as they come 
from latitudes where the ^rotatory motion of the 
siif Jee of eartii is vety much less than it is be¬ 

tween the tropics on account of tlieir inertia, they 
do not immediately acquire §ie velocity with which 
the solid part of the earth’s surface is revolving at 
the equatorial regions; from whence it follows that, 
within twenty-five or thirty degrees on each side of 
the line, the ocean appears to have a general mo¬ 
tion from east to west, which is much increased by 
the action of the trade winds. JThis mighty mass 
of rushing waters, at about the tenth degree of* 
south latitude, is turned towards the north-west by 
the coast of America, runs through the Gulf of 
Mexico, and, passing the Straits of Florida at the 
rate of five miles an hour, forms the well-known 
current of the Gulf-stream,'which sweeps along the 
whole coast of America, and runs northward as far 
as the bijk of Newfoundland,' whenT:e, bending to 
the east, it flows past the Azores and* Canary 
Islands, till it joins the great westerly current of 
the tropics about latitude2^^ north. According to 
M. de Humboldt, thi^great circuit of 3800 leagues, 
which the waters of the Atlantic arc perpetually 
describing between 1;|^e paralle);^ of eleven and forty- 
three degrees of latitude, may be accomplished by 
any one particle in twp years and ten months. In 
the centre of this current is situated the wide field 
of floating ^ea-weed, called the grassy sea. Be¬ 
sides this, there are branches of the Gulf-stream, 
which cohvey the fruits, seeds, and a portion of the 
warmth of t^e tropical climates to our nprthern 
shores. • 

The general westward motion of the South Sea, 
together with the soutlt polar current, produces 
'Various water-courses in the Pacific and Indian 
Oceans, according as the one or the other prevails. 

^ The western sea of the Pacific, causes currents to 
pass on each side of Australia, while' the pAar 
stream rushes along the Bay of Bengal: Uie westerly 
current again becomes most powerfuKowards Cey¬ 


lon and the Maldives, whence it stretches by the * 
extremity of the Indian peninsula, past Madagascar, 
to the most northern ^oint of the continent of Africa, 
where it mingles with the general motion of the 
seas. Icebergs are sometimes drifted as far as the 
Azore# froii^the north pole, and from the south 
pole they have come even to the Cape of Good 
Hope. But the ice which encircles the south pole, 
extends to lower latitudes by 10^ than that which 
surrounds the north. In consequence of the polar 
current, Sir Edward Parry was obliged to give up 
his attempt to reach the north pole in the year 1827» 
because the fields of ice were drifting to the south 
faster than his party could travel over them to the 
north. 

As distinct currents of air traverse the atmos¬ 
phere in horizontal strata, so, in all probability, 
under currents in the ocean flow in opjkosite direc¬ 
tions from those on the surface, but it is not easy 
to prove their existence. It is supposed that an 
under current from the Mediterranean sets in 
through the Straits of Gibraltar. The surface 
stream flows the contraiy way. 

- - - - - ... --- - 

HINTS ON THE MICROSCOPE. 

7\) the Kflitor. 

Sir, —If you think the following remarks worthy 
of insertion in your very valuable and interesting 
journal, you will oblige me by inserting them. 1 
am sure they will prove interesting to many of .your 
readers; tfiere is nothing original in them, but 1 
think, perhaps, the generality of your readers may 
not have met with them—they are all relating to the 
microscope. One very interesting subject is, the 
examination of the pollen tubes, or boycaux of dif¬ 
ferent plants; I believe Dr. Aldridge, of Dublin, 
in ail elaborate memoir, first showed the method of 
obtaiiiing them in the same state as that in which 
they perforate the stigraatic tissue. They are 
readily obtained from any pollen merely by acting 
upon it by dilute acids, nitric (1 to 7 of water) is 
perhaps, the best; if a drop or two of this be placed 
upon one of the glass slides, and the pollen sprinkled 
upon it, or what is better, if the stamens of a 
flower be touched with the slide, then the dilute 
acid dropped upon it, in a few minutes, by the aid 
of a very moderate microscope, the tubes will be 
»een "shooting out beautifully. If they do not 
readily come forth, heating the slide very slightly 
will produce the effect. Dr. Aldridge says they are 
eliminated upon the stigma by the acid which he 
says is always found there. 1 have not been able 
to detect this acidity of the stigma myself, but, per¬ 
haps, it may prove interesting to yourself or your 
readers to experiment for themselves. Another * 
very interesting phenomenon is the production of 
the Torillo, and mycoderma cereviriie, as described 
by Dr. Maudi, in his Traite praetique du Micro¬ 
scope;” these are readily seen by putting a small 
portion of yeast into some weak syrup, and allow¬ 
ing it to remain there for two or three days; when 
elongated, filiform, jointed bodies (the above named 
vegetaole productions) will be seen springing«out, 
if these are flowed to remain they will increase to 
a considerable size. These and several other ob¬ 
jects (such as are by drying, but ore prepared 
by means of water,) arc best preserved as men¬ 
tioned by Dr. Maudi, by making some very thick 
syrup, and preparing them with this in the same 
manner as we use Canada balsam. Spiral vessels, 
stomata of plants, and pollen tube’s, &c., are beau¬ 
tifully preserved thus.—^Thc ayrup should be made 
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in the ordinaryas in medicine, only it should 
not be stirred till cold, as by allowing it to stand 
any excess of s^igar is prcdj)it«tcd in crystals, which 
might take place in the slide of our object, unless 
avoided thus :—when objects are fircserved in this 
manner, they should be subjected lo considerable 
pressure until they are ihoroiigbly dry* and then the 
spaces existing'between the glass plate should be 
filled (by capillarity) with white hard spirit varnisjj ; 
in this manner they are beautifully and permanently 
preserved. Spiral vessels are very easily observed 
in any phainogamous plant, but the conical terrnina- 
lioiis are very difficult to procure in tlie oidinary 
way ; we are directed to boil the bulb of a hyacinth, 
then dissect out the spiral vessels ; but the easiest 
plan is to take the fiow'er of a hyacinth, put it into 
some soft water, let it remain until tlie water be¬ 
comes slightly putrid, when the flowers will he 
found almost exactly like a jelly, the spiral vessels 
are very easily separated, pick off one ot the seg¬ 
ments of the. perianth, press it firmly between two 
glass sides, when towards tlie apex of the segment 
file terminations will be readily and abundantly seen, 
or they may be dissected from the#macerated seg¬ 
ment very easily, as they are so few' in number ; if, 
after bjjing laid between the glass sliiles, the sdiiics 
are kept pressed firmly in a small pres>, and Ihtii 
the spaces between the glasses filled, ns mentioned 
above, with wdiite hard varnish, they may be per¬ 
manently preserved unaltered. 

A beautiful example of cellular tissue# is seen in 
the fronds of Hymenojjbylluni Tunbrigen&c: they 
have particles of green matter in their interior. It 
requires a very perfect microscope to define tlic 
green particles, but they are the most beautiful ob¬ 
jects 1 ever saw. Thick gum is sometimes em¬ 
ployed instead of the syrup, hut it is not so good. 

.1. AV. Ci. 


Put a little oxymurinte of potass and? a bit of 
phosphorus into an alo ghvss, pour some cold water 
upon them cautiou^ly, sons not to displace the salt. 
I^w take a small glass tube, and plunge it into 
soiilP sulphuric acid ; then place the thumb Upon 
the upper orifice, and, in this state, willulraw the 
tube, "which must be in^'tantly immerAd in the 
^lass, ^50 that, on removing the thumb, the acid 
j may be immediatclye*ionveyed upon the ingredients. 

; This experiment is an example of a very singular 
; phenonieifon, combuaiion under v\Aer. 

; • Prbcced, in all respects, as in the Ust experi- 

I ment, and add a morsel of pbosphuret of lime.— ■ 
, Here, besides the farmer appearoiU^e, we shall have 
I comhmtion also on the^urface of the water. 

Mix one ounce of litharge of lead with one drachm 
pulMisrized muriate of aumronia, and submit the 
mixture to a red heat in a dean tobacco-pipe. The 
increase of temperature will separate the ammonia 
in the form of gas, and the muriatic acid will com¬ 
bine with the lead. When the compound is well 
melted, pour il into a inetillic cup, md yo^ will 
have a true mvriate ofitead of a bright pellow colir, 
the brilliancy of whi^h may be much heightened by 
grinding it as usual with oil. In this ^atejt forms 
the color called patent i/etlow. 

Take one ounce of red-lead, and half a drachm 
of charcoal, in powder, incorporate them well in a 
mortar, and then fill the bowl of a tobacco-pipe 
with the mixtiil*e. Submit it to an intense heat in 
a common fire, and, when ipelted, pour it ujion a 
slab. The result will be metallic lead completely 
revived. t 

Take a little red-lcitd,e expose it fo an intense 
heat in a crucible, and pour it ouf\vheii melted. Tlie 
I result w'ill be metallic'glass, and wdll furnish an ex- 
am])le of the vitrification ofmetah. 

Boil equal parts of annatto and common potass 
in water till the whole are dissolved. This will 


MISCELLANEOUS EXPERIMENTS. I 

Take a small phial about lialf (gll of cold water, i 
grasp it gently in the left hand, and from another 
phial pour a little sulphuric acid very gradually into 
the water. A strong semation of heat will imme- { 
diately be pcrcei\cd. This, by the continued addi¬ 
tion of the acid, may be increased to many degrees 
beyond that of boiling water. 

Dissolve one ounce of cjuicksilver, without heat, 
in i of an ounce of strong nitrous acid, previously 
diluted with one ounce and a half of water. Dis¬ 
solve also the same weight of quicksilver, by means 
of heat, in the same quantity of a similar acid, and 
then, to each of these colorless solutions, add a 
colorless solution o( ammonia. In the one case, 
the metal will be precipitated in a hlact^ in the • 
other, in a white powder, affording an example of 
the difference of color of metallic oxides, arising 
from different degrees of oxidizement. 

l^rite with acetate of cobalt, or with a muriate 
of cobalt, previously purified from the iron which it 
generally contains. When the writing is become 
dry,*the.se letters will also be invi.^ble.^ Warm the 
paper a little, and the writing will be restored to a. 
beautiful blue. 

Put a little fresh calcined irfagnesia in a tea-cup 
upon the hearth, and suddenly pour over it as much 
concentrated sulphuric acid as will cover the mag¬ 
nesia. Ili an instant sparks will be thrown out, 
and the mixture will be 'omptetely ignited. 


produce the reddish buff so much in use, and 
sold under the name of nankeen dye. 

If muriate of tin, newly made, be added fa a solu- 
i^iiou of indigo in aulphuric acid, the oxygen of the 
i indigo will be absorbed, and the solution instantly 
I converted (o a green. It is on the same principle 
I that muriate of tin is employed in cleansing disco- 
I loured leather furniture ; as it absorbs the oxygen, 
and the leather is restored to its natural color 
Write with dilute nitrate of silver, which, when 
dry, will be entirely .invisible ; bold the paper^ver 
a vesscUcontaiuing sulphate of ammoni^ and the 
writing will appear very distinct. The letters will 
shine with the ir^etaUic brilliancy of silver, 

'Write with a solutjiofi df muriate of cobalt, and 
the writing, while dry, will not be perceptible, but 
if held towards the fire, it will then gradually bc- 
! come visible, and if ^he murifte of cobalt be made 
in the usual way, the letters will appear of an ele¬ 
gant grem color. • • 

Take two grains of oxymuriate of potass, with 
three or four grains of flour sulphur, 2nd jaiix the 
ingredients very well on paper. If a litfjk of this 
mixture be taken up on the point of a knife, and 
dropped into a wine-glass containing some sulphuric 
acid, a beautiful tolnmn of flame will be perceived, 
the moment the powder comes in contact with the 
acid. * 

Take a small phial, in one hand, containing some- 
pulverized muriate of ammonia ; pour a little water 
uppn it, and shake the mixture. In this instance* 
a sensation of cold will immediately be felt.. 
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CRANES F«R RAISING WEIGHTS. 

CiiANES arc certain sirajilc madincs in which either 
the wheel anil a\le, or wliccl ami pniiun, are intro¬ 
duced, to effect the raising of heavy toads, such as 
the loading or unloading of shipping at the quays 
or wharfs, or the raising or lowering gSods to and 
from chambers or w^'lrehouses. 

Various iiiudes have been adopted to turn the 
wdieel, or that part of tlie machine which is applied* 
lo llie same purpose, by introducing long staves 
into the a\Ir, by which it acrpiires the name of a 
capstan, or windlass ; or by a rope passing over the 
wheel, afid putting it ami the axle in motion by 
friction. Other methods have been adopted, such 
as forming the wheel hollow, and causing it to re¬ 
volve by means rf laborers inside of it, walking up 
its side, which consequently descends beneath Ibcir 
weight; or by fornitiig it into a platform, lying in 
a slanting fJirecl%n, and the laborer^ pusliing 
against a fixed arm, which forces the platform or 
wheel round under their feet. 

Most of the cranes constructed with the wheel 
and axle occupy too much space, wli^ch is of im- 
yiortiuce, and, consequently, where cranes are in 
general use, have been superseded by tl^e wheel and 
piaion, which is of a more compact anc^'oiivcnient 
construction. The wheel and pinion is generally 
accompanied with a ratchet-wlieel and pall, or some 
other method of locking the handle, so that, shouhl 
the laborer desist from his exertion, the load may 
not return to the place from whence it has been 
raised. 

The frame-work, or that part of the crauo which 
docs not immediately operate to raise the load, 
divided into three parts, tlie post, the jib, and the 
''tay. The post is t!ie upright piece, almost uiii- 
lily made to turn on a centit.; the jib is the 
arm extending from the iipjier part of tlie post, and 
in bOEie cases is horizontal, but more frequently at 
nn angle to the horizon ; and the stay is that pvec.e 
wliich Mippoits the jib, reaching from the lower 
part ot the po^t to uc.irly the extrtmity of the jvh. 

The most .siiriple form of tluj crane is that corn- 
mouly use«l in stona and timher wharfs for unload¬ 
ing vessels, tor which purpose it is well adapted, its 
power being \(-ry gieat. It has a fiame consisting 
of a strong in am supported horizontally at 10 or 12 
feet from the ground, on the top of several vertical 
posts very hrmly fixed in the ground, and securely 
braced with stays in every direction. 'At the ex- 
Irciiiity of tiie horizotifal beniii the upper part of the 
jib is supported, the lower pivot resting on a post 
111 tlie grmiiul. The jib, or gibbet, as it is called, 
^ from a resemblance to tliat machine, is a triangular 
frame ol wood, one '«ide being perpendicular, and 
supported on pivots at the top and bottom^so that 
the whole moves round on these as a vertical axis 
of motion. Near the upper end of the perpen¬ 
dicular post, a beam proceeds, forming the upper 
side of a triangle, while the third side is a brace, 
extended from the foot of tlie perpendicular, to sup¬ 
port the upper pioee. From the extremity of the 
lattcf, the burden is suspended by^ rope passing 
over a pulley ; the oLiier end of the rope is coiled 
round a vertical roller, or capstai^ turning on pivots, 
O’iC supported by tlie horizontal beam first men¬ 
tioned, and the other on a post lu the ground. The 
cap-stan is turned round by meaiis of long hori¬ 
zontal levers fixed to it, at which a great iiiiinber of 
men may be employed to jiush tlir*m round, or, in 
some cases', tluv are^drawn by horses. As the 


levers admit of a very great length in propofliofi to 
the diameter of the windlass on which the rope coils, 
the power of this simple crane is very considerable, 
acd may be doubled by a pair of blocks or pullics 
at the jib. When the burden is raised to a suffi¬ 
cient height, by turning the capstan, the jib, being 
swung round on its pivots, will convey the ftad into 
a cart or^waggon placed on shore by the side of ther 
crane, 

Another kind of crane, which is equally common 
with the above, but used for lighten' burdens, has 
the* same jibs, as indeed most cranes have but the 
windlass, or barrel for the rope, is placed horizou- 
tully, and has a larged vesical wheei^ fixed upon it. 
This is made of two wlMls fixed on an axis at a 
distance apart, and united by boards, so as to form 
a large hgllow cylinder or drum. Several men get 
into this wheel, and by constantly walking upwards 
on the iruside, give it a tendency to revolve, and 
wind up the rope on the barrel. It is surprising, 
that so iiijpcrfecj;, this should have been so univer¬ 
sally adopted as it was, till within these few year^*. 
ICven when the wheel i5 sixteen feet in^diameter, 
the laborers within cvmnot walk so far up it, from 
the perpendicular, as to have any effect!^ luoerage 
to turn it round ; though they are ^^jvays exposed 
to danger, and frequently meet with tlie most shock¬ 
ing and fatal accidents, from slipping down in the 
I wheel, or from l/eing overpow’ered by the load ; in 
this <’ase, the wheel runs back with an accelerating 
velocity, and the people are throwm about it in a 
mo.st dreadful inuiiner. From these detects of the 
coininon construction^ skilful mechanicians' have 
devised cranes that are u6t only more saf^ but more 
powerful ill their operation than Ae common walk¬ 
ing crane. J^'ome of t^ftse will be ilescribed in the 
present article. 

A crane is to be considered as if consisting of two 
distinct parts :—that which communicates motion 
to the rope or chain, to which the weight is at- 
tacAd, and that which enables the force to act in 
any required position or convenient distauce. It 
nrillhe seen, by thc^consideratioii of the next crane, 
that we shfill describe that tfie latter part is not 
always necessary, especially when the only object is 
to drag the w'eight towards it. 

Fig. I. Rcpieseuts the cellar ox portable crane. 
One side of it only is shown, the other side having 
the same framework, and a similar handle and 
winch ; the wh^ls only being omitted. Ais the 
iron framed side; U, the handle turns the whCel C, 
which works in thr. large wheel D. Around the 
axis Rf of the large wheel, one end of the rope is 
coiled; the other endijund *thc weight to be raised. 
The action is so simple that it is not necessary to de¬ 
scribe it, except to remind the reader that the power 
will be in proportion fo the size^of the two wheels. 
Thus, if two men apply together the power of a 
hundred weight to the winches, and the small wheel 
attached to their spindle be of sil teetl^ while the 
large wheel has sixty teeth, they would be •able to 
raise ten hundred weight—that is, suppAng the 
drum or axle, round which the rope coils, oe equal 
to the diameter of the large wheel, but if this be of 
one quarter the size of the large wheel, a further 
advantage of four to one is gained, and the two men 
would be able to raise two tons or forty hundred 
weight. If a greater power be required, the large 
wheel may have attached to it a small one of six 
teetiii, and if this work a third wheel of sixty teeth, 
the rope being attached to the spindle of the last*,' 
the power woi^ld be increiised tenfold, tKoogh the 
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tim^Rdfuired to raise the weight would be in the 
same proportion longer. 

]N|any other constructions of wheel-work are in 
common use for cranes. When they are turned by a 
winch it is proper to apply a fly wheel to the end of it, 
as is represented in fig.^2, both to equalize the efljprts 
of the laborers who turn it, and in case he acci¬ 
dentally lets go the handle, to prevent the load from 
running down so quickly as tai^ endanger anything. 

The crane, fig. 2, is adapted not merely to lift up 
great weights, *but, by having a lateral motion 
around a*centre, it is capable of depositing them on 
the wharf, at a certain distance on either side of it, 
as may4)e requifed. A is a strAtig iron pillar which 
supports the whole of the eVane above it. This re • 
voives in a hollow chamber below the ground, rest¬ 
ing partly ou a pivot below, and partly on^i broad 
collar und friction ball at B. CC is the jib, formed 
of wood or iron ; E is the handle and small wheel t 
which works the large wheel that bears the drum for 
the rope; P is a fly wheel attached to the winch ; 
G»i<5 a broitk—that is, a strap of iron, wdiich, being 
•prtissed cl<fte to the fly wheef by holding the handle, 
occasions a sufficient frictioi# when the goods are 
lowered ; y and I ai'e guide wheels or pullies for 
the rope to wq||c in. 

'Mr. Bramah’s ingenious hydrostatic principle of 
gaining a great power is applicable in several ways 
to the raising of heavy weights, aq^i has been fre¬ 
quently employed in powerful cranes. Tn these the 
power is not obtained by wheel-work, pullies, or 
any other ordinary mechanical powers, but on the 
princiiflc of the experiment Sailed the hy<lrostatic 
paradox, \ydch has beeif ifnown for ages; but the 
application of its powders to useful purposes is due 
to Mr. Bramah. | 

The simplest form is, for a machine to raise a 
heavy weight to a small height. A metallic cylin¬ 
der, sufficiently strong, and bored truly cylindrical 
within, has a solid piston fitted into it, which is 
made perfectly water-tight, by leather packing 
round its ur other means used in hydraulic 

engines. The bottom of the cylfiider must be inadcf* 
sufficiently strong with the other parts of the sur¬ 
face, to resist the greatest strain which can ever be 
applied to it. In tlie bottom of the cylinder is in¬ 
serted the end of the small tube, tlie aj)erture of 
which communicates with the inside of the cylinder, 
and introduces water or fluids into it; the other 
end of the pipe communicates with a small forcing- 
putup? by which the water can be injected* into the 
cylinder Jbeneath its piston; the pump has, of 
course, valves to prevent the return of the water. 
Now, suppose the cKamet8r^of the cylinder to be 
six inches, and the diameter of t)ie piston of the 
small pump, or i^ector, only one-quarter of an 
inch, the proportions betwe& the two surfaces or 
ends of tlie said pistons will be as the squares of 
their diameters, whick ‘are as 1 to 24 ; therefore, 
the areas wjll be 'as 1 to 576; and supposing the 
intermediate space between them to be filled with 
water, q^any other dense and incompressible fluid, 
any force applied to the small piston will operate on 
the other in the above proportion of 1 td576.— 
Suppose the small piston, or in^tor, to be forced 
down, when in the act qf forcing or injecting, with 
a weight of 20 cwt., which can easily be done by 
means of a long lever, the piston of the great cylin¬ 
der would then be moved up with a force equal to 
* 1 ton multiplied by 576* • 

•* Fig. 3 represents a crane constructed upon the 
hydrostatical principle, that is, by the injection of 


water irom U small pump into large eylimler, 
which is fitted with a jushm, having a rack attadicd 
to it, for the purpotil^ of turning a i|jiniou upon the 
axis of a large drum-wheel or barrel, rouml whieli 
the rope is eoited, and from thence passes to the jib 
The figure AA represents the jib, made of iron, 
and supported upon two brackets, projecting from 
the wail of the warehouse in which the crane is 
yipposed to be erected. The rope passes over the 
fiulley 1, and down through lioles in the braakets. 
then turns under the pulley L, and coniCS to tiu* 
lower side of the great drum-wheel B. The pinion 
C is fixed oil the same axis with this, and its gud¬ 
geons turn in small iron frames, bolted down to the 
floor of the warehouse. The pinion C is actuated 
by the teeth of the rack D, and a small roller pres¬ 
ses against the back of the rack, to keep its teeth 
up to the pinion. I’he rack is attaclied to the piston 
D of the cylinder, in which the power for working 
the crane is obtained. The piston pa.sscs through a 
tight collar of leather, ou the top of the cylinder at 
E, which does not admit of any leakage by the side 
of it, and therefore if ^y water is forced into the 
cylinder, it mi^ist protrude the piston from it. The 
cylinder is supported in a wooden frame FF, and 
has a sm«*iH copper pipe proceeding from the lower 
end of it, commntiicating with a small forcing-pump 
at II; this stands in an iron cistern, which contains 
the Walter, and sustains the standard, for the centre 
of the handle G, with which the pump is worked 
by one or^ two men. The upper extremity of the 
standard guides the piston-rod of the pump, to con¬ 
fine it to a vertical motion ; and there is a weight for 
counterbalancing the handle G of the pump. From 
what \sc have said before, the operation of this ma¬ 
chine is evident; the power of the cylinder 1) is, in 
jiroportion to its size, compared with the size of the 
pump ; but, ns it only acts through short limits, 
the pinion and drum T1 are necessary to raise llic 
weight a sufficient lieighL. 

STEEL rLA'fES FOR KNCtRAVlNG. 

For several years past sheet steel bus been used in 
large quantities, instead of copper-plates, by the 
engravers. By this fortunate application of so 
durable and, it may be added, so economical a 
material, not only has a new field beeh discovered, 
admirably suited to yield in perfection the richest 
and finest graphic productions which the ingenuity 
of iiiodern art can accomplish, but to do so through 
an amazingly numerous series of impressions, with¬ 
out perceptible deterioration. Tlic art of engraving 
on iron or steel, for purposes of ornament, and even 
for printing in certain cases, is by no means a dis- « 
covery of modern tunes ; but the substifution of 
the latter material for copper, which has invited tin; 
superiority of tlie British burin to achievements 
hitherto unattempted by our artists, is entirely a 
modern practice. 

In the year 1810, Mr. Dyer, an American mer¬ 
chant, residing in Loudon, obtained a patent ** for 
certain improvements in the construction anc^ me¬ 
thod of using pTates and presses, the prin¬ 

ciples of which were communicated to him by a 
foreigner residing abroad. This foreigner was Mr. 
Jacob Perkins, an ingenious artist of New England, 
and whose name subsequently became so exten¬ 
sively known in this country, in connection with 
roller-press printing from hardened steel plates.— 
The plates used by Mr. Perkins were, on the aver¬ 
age, about fivc-eighth.s of an«inch thick ; they were 
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cither of 8teel, hS tempered as to adunt of the ope¬ 
ration of the graver, or, as was more generally the 
case, of steel decarbonated, so* as to become very 
])ure soft iron, in which case, aftgr they had re¬ 
ceived the work on the surface, tliey were case- 
hardened by cementation. • 

The decarbonating process was performed by in¬ 
closing the plate of cast steel, properly shaped, in a 
cast-iron box or case, filled about the plate to tlvi 
thick^ness of about an inch, with oxyde of iron, or 
rusty iron filings. In this state the box is luted 
close, and placed in a regular fire, where it is kept 
at a red heat during from three to twelve days.— 
Generally about nine 'days are sufficient to decar¬ 
bonise a plate five-eighths of an inch in tliickness. 
When the engraving or etching has been executed, 
the plate is superficially converted into steel, by 
placing it in a box, as before, and surrounding it 
on all sides with a powder, made of equal jMits of 
burped bones and the cinders of burned animal 
matter, such as old shoes, or leather. Tn this 
state the box with its contents, closely luted, must 
be exposed to a blood-red 4ieat for three hours ;— 
after which, it is taken out pf the fife and plunged 
perpendicularly edgewise into cold water (which has 
been previously boiled to throw off tfie air); by 
this means the plate becomes hardened, without the 
danger of warping or cracking. It is then tempered 
or let down, by briglitcning tlie under surface of the 
plate with a bit of stone; after which it is heated, 
by being placed upon a piece of hot iron,^ or melted 
lead, until the rubbed portion acquires a pale straw 
color. For this purpose, however, the patentee 
expressed himself in flavor of a bath of oil, heated 
to the temperature of 46ff^, or thereabouts, of Fah¬ 
renheit’s scale. The plate being cooled in water, 
and polished on the surface, was ready for use. 

In 1824, the large gold medal of the Society for 
the Encouragentent of Arts and Manufactures, was 
presented to Mr. Charles Warren, for the com¬ 
munication of a paper on improvements in the art 
of engraving on steel. The death of Mr. Warren, 
in the interval, between the adjudication of the 
medal and the day of annual distribution of rewards 
having prevented the society from receiving such 
details as were cxpe<'tcd from the inventor himself, 
the committee drew up a report on the subject, from 
which, alon| with details coq^inunicateu by Mr. 
Phelps, and others of Mr.‘Warren’s personal friends, 
the account published in the Society’s Transactions 
was compiled. From this authentic source most 
of the following particulars are derived :— 

Some of the earliest specimens of engraving on 
steel, for the purpose df printing, were produced by 
Albert Durer. There are four plates etched by this 
artist,* itupressiona of which exist in the British , 
Museum, which, in all books treating on th^subject, 
are recorded as having been executed in steel; of 
these, one has the date 1510 insccibed on it. Since 
that time attempts have been made occasionally to 
employ steel instead of copper, as a material to en¬ 
grave upon, but apparently with little success, on 
acccuint, principally, of the great hardness of the 
material, which in a short time blunted and de¬ 
stroyed the tools which were made use of. 

Steel, as is well known, exis<bS commonly in two 
states, the elastic and the brittle, the former being 
considerably softer than the Utter; of the elastic 
steely a saw-blade maybe considered os an example, 
and, in fact, pieces of saw-blade were the material 
upon wjuch nearly all the earlier attempts have been 
madc^f cf late " years, to revive a practice which, if 


successful, offered so manf'advantages to thmrtist 
and to the public. Mr. Raimbach, a few years ogcr, 

. executed an engraving on a block or thick plate of 
steel, but met with so# many difficulties in the 
execution, that his experiment remained insulated, 
and produced no sensible eH'cct on the a|‘t of en¬ 
graving. ‘ 

• Mr. Warren, in his early youth, was much cm 
ployed in engraving *dtti metals, for the use of calico 
printers gunsmiths; and the experience thua 
a(;qiiii;pd, induced him afterwards to turn his attention 
to the subject, with a view of applying it fb the line 
arts. It was suggested to him by Mr. Gill, one of 
the chairmen of the* committee of^mechantos, that 
the method employed by the artificers of Birming¬ 
ham in the manufacture of ornamental snuffers and 
other aAicles of like description, is, to subject the 
ckst steel, after having been rolled into sheets, to 
the process of decarbonisation, by means of which 
it is converted to a very pure soft iron; being then 
made into the required instrument, or other article, 
the ornamented work is engraved or inrtfkressed 
the soft metallic surface; after which, cementa¬ 
tion with the proper inatcrials, it is case-hardened, 
or again converted, superficially, to steel, axd thus 
rendered capable of acquiring the polish. 

In the attempt, however, to apply this process to 
plates for the engravers’ use, two opposite difficulties 
occurred: a pl^te of steel, of the same thickness 
as that of common copper-plate, when thoroughly 
decarbonised, and thus reduced to the state of very 
soft iron, yields readily to the graver and other tools, 
and, especially, is susceptible of the pro&ess of 
kttoekinff-up; this consists In scraping ^'^t any error 
with the graving tool, and afterwards striking the 
underside of the platt^with a punch and hammer, 
in order to rai.se the cavity to the general level, and 
thus allow the artist to take the error out without 
occasioning any unevenness of the engraved surface; 
it was found, however, that plates of the thinness 
requisite for this operation, dnd of the usual super¬ 
ficial dimensions, were very liable to^warp in the 
*last or re-carbonising process, and were thus in¬ 
capable of giving perhet impressions. If, in order 
to avoid this disadvantage, blocks, or plates, three 
or four times the ordinary thickness, were made 
use of, the warping indeed was prevented, but at 
the same time the process of knocking-up became 
impracticable, and it was necessary, in order to re¬ 
move any errof or defective part, to gtin^ out the 
surface, br to drill a hole from the under ^hrface 
almost through the plate, and then, by fencing in a 
screw, to raise that part the face which was im¬ 
mediately above it. Tfiis latter^rocess, however, was 
so tedious and difficult, as exceedingly to detract 
from the advantage o^substitutjpg steel for copper. 

In this state of things it became a very interesting 
object of inquiry, to ascertain how many impressions 
might be taken from a plate of soft or decarbonised 
steel; and it was found that sucH a plate, prepared 
according to Mr. Warren’s process, was capable of 
affording several thousand copies, withoi4 under¬ 
going any sensible wear. In proof of this, the com¬ 
mittee of the Sodety of Arts, &c. state, that im<- 
pressions were laid before them by Mr. Warren, 
from two plates of decarbrnised steel executed by 
him, the one for an edition of Mackenzie’s works, 
published by Cadell, the other for an edition of 
Beattie and Collins, published by Rivington. These 
platos exhibited, both in the landscape and in the 
figures, the most elaborate and delicate work; five 
thousand impscssions had been taken from one, and 



IvlAGAZI^ 

four Inoutand from the other; and yet betwe^Mie 
of tlie tirst and one of the last impressions it was 
impossible to perceive any diflfercnce. 

If Mr. Warren had carried on his expcsriments 
alone, working by himself till he had brought his 
plan to perfection, it is *probable that, at the period 
of his death, the evidence of the great importance 
of his discovery would by no means have Seen so* 
^complete as it actually was ; alul the result of his 
exertions might have been lost, to the gj^eat detri- 
nient of the proftssion, and of the fair fame of this 
eminent aTtist. But selfishness and secrecy in any 
* thing which related to the improvement of the art 
to whichP he was* attached foroled no part of his 
character; and all his discoveries, both those re¬ 
lating to the preparation of his plates, as well as 
those which had reference to the engraViif^ upon 
them, vrere unreservedly and gratuitously communi¬ 
cated. The consequence of this liberality was, that 
besides the plates of Mr. Warren’s own engraving 
produced before the committee abepre mentioned, 
impressionb'of portraits and other subjects engraved 
off decarboiflsed steel were ^lown, demonstrating 
that 8000, 20,000, and even ^5,000 impressions 
had beeft tal^n off steel plates, before their respective 
artists had used»them for the production of their 
own proofs. 

Mr. Warren's original process for decarbonising 
the steel plates consisted in procuring a box or case 
of iron, and covering the bottom of it with a mixture 
of iron turnings and pounded oyster-shells; on this 
a steel plate is laid ; another bed of the mixture is 
then anded, and so on alternately, till the box is 
full, taking oiS'e thqj a bei^o/the composition should 
form the upper as well as the lower layer. The box 
so charged was then placed A a furnace, and kept 
for several hours at the highest heat which it would 
bear without melting; after which, being allowed 
to cool gradually, the plates were found to be re¬ 
duced, for the most part, to the state of soft de¬ 
carbonised steel. 

Mr. Hughes, a copper-plate maker,* having been 
instructed by Mr. Warreu in his‘f)roce.ss, and find- sj 
ing'that the steel did not always turn out sufficiently 
and uniformly soft, (particularly for the purpose of 
engravers in inezzotinlo,) imagined that those oc¬ 
casional defects were owing to a deficiency of heat 
in the cementing process; accordingly, he substi¬ 
tuted a case or oven of refractory clay, for the cast- 
iron one,^nd then applying a considerably higher 
heat tHkn the cast-iron box‘would have endured 
without ni^lting, was enabled to obtain plates so^f] 
soft that they might be be^nt over the knee. 

Concerning the great^uperSority of steel-plate over 
copper-plate, for all works that require a considerable 
number of impressions to be taken, there can exist 
no doubt: for thou^ the use of the graver, and of 
the other tools, requires more time on steel than on 
copper, and thongh the pVocess of re-biting has not 
yet been caryed to*the degree of perfection in the 
f^ormer tl\.at it has been in the latter, yet the texture 
of steel is such, as to admit of more delicate work 
than copper; and the finest and most elaborate 
exertions of t&e art, which on copper would soon 
wear, so as to reduce them to an indistinct smeary 
tint, appear to undergo#scarcely any deterioration 
on steel; even the marks of the burnishes are still 
distinguishable after several thousand impressions. 

^ * Now \iv\n% ill Shoe Lams London, where over/ article re- 
qiUred by the engraver may be purcliaied, and of excellrut 
cinHiity. 
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ENCAUSTIC PAINTlJs’G. 

Tnu art of paintings in encaustic is a manner of 
painting whhdi is executed with the o^.ratiori of fire. 
Ancient authors*uften make mention of this species 
of painting, and which, if it had been described 
simply by th(? word encaustiCf which signifies exe- 
cuted by fire, might be supposed to have been a 
species of enamel painting. But the expressions 
e^auisto, pingerCj 2)iciura, cncattsticG, eeris pin-^ 
fferPf picturam, inurere, by Pliny, and other ancient 
writers, makes it clear another species of painting 
is thereby meant. We have no ancient pictures of 
this description, andj therefore, the precise manner 
adopted by the ancients is not completely developed, 
though many moderns have closely investigated the 
subject, and described their processes. At what 
time, and by whom this species of painting was first 
invented, is not determinedby antiquaries, although 
it appears to have been practised in the fourth and 
fifth centuries. Count Caylus, and M. Bachelier, a 
painter, were the first of modern times wl^ made 
experiments in this branch of art, about the year 
1749. Some years aftef this, Count Caylus pre¬ 
sented’to the. Academy of Painting, at Paris, his' 
ideas and experiments oil the subject of the ancient 
manner of painting in encaustic. In 1754, the 
count had a head of Minerva painted by Mons. 
Vien, after the process described by himself, and 
presented it to the Academy of Sciences in 1755. 
This success induced Mons. Bachelier to recom¬ 
mence his experiments, in which he succeeded bet¬ 
ter than formerly ; but his manner of painting in 
encaustic differed from the ancients, as described 
by Pliny, and, therefore, he was unsuccessful, inas¬ 
much as he did not discover the real ancient man¬ 
ner ; after this he made some other experiments on 
the same subject, diireriiig from the process as de¬ 
scribed by Caylus and others. 

Pliny, in a passage relating to encaustic painting, 
distinguishes thiee species ;—First—that in which 
they used a style, and painted on ivory or polished 
wood (cestro m ebore) ; for which purpose they 
drew the outlines on a piece of the aforesaid wood 
or ivory, previously soaked or imbued with some 
certain color; the point of the style or stigma 
served for this operation, and the broad end to 
sdt^pe off the smalL,filaments that arose from the 
outlines, and they ^tinned forming outlines with 
the point till they 'vrerc finished. 'Second—-The 
next number appears to have been, where the wax 
previously impregnated with color was spread over 
the surface of the picture with the style, and the 
colors thus prepared were formed into small cylin¬ 
ders for use. By the side of the painter was a 
brazier for keeping the styles continually hot, with 
*the poiii{9 ot which they laid on the colors when 
the outlines were finished, and spread them smooth 
with the broad end, and thus tliey proceeded till 
the picture was finished. Third—^'ffae manner was 
by painting with a pencil in wax liquified by fire ; 
by this method the colors contained a oonsiderable 
hardness, and could not be damaged either by the 
heat of the sqn oi the deleterious effects of thc^sea 
water. It was thus that they painted their ships 
with emblems and other pictures, and, therefore, it 
obtained the name of ship painivtff^, The last pro¬ 
cess was to smooth and polish the picture;—thus 
far the ancients. 

Few, of late years, have made more experiments 
in this mode of painting than the ingenious Mrs. 
Hooker, of llottingdean, in ,the county of Sussex, 
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has, in this instance, united practice with 
theory ; and for her very successful exertions in 
this branch of^the polite arts,< was presented with a 
gold palette by the Society for the Encouragement 
of Arts, of London. Her adboimt is printed 
in the lUth volume of the Society’s Transactions for 
the year 171)2, wheiii Miss Emma Jr-fiie Greenland. 
Her first *eommLinication with specimens of this 
inode of painting was made in the year 178G, one 
of which is pre.served in the society’s rooms at the 
Adclphi, and is wortli the attention of the artist.— 
This honorable testimony of the society’s approba¬ 
tion did not occasion any relaxation in this indela- 
tigabl^ lady’s endeavour to attain excellence, and 
she, therefore, in the year 1807, made a farther 
communicr>rton to the Society of tlic result of no 
less than fifty experiments per day, during more 
than four months ; and to theory, Mrs. I looker has 
added much practical knowledge, having ])ainted 
several pictures very ssucces.sfnlly. The following 
account combines the results of this lady’s two 
comnAnications to the society, which, in honor to 
her extraordinary merits and exertions in this curi¬ 
ous branch of the line arts, shoi^d be called the 
Hookerian mode of encaustic painting. 

Method of preparing and applying, a composition 
for painting, in imitation of the ancient Grecian 
manner, as practised by Mrs. Hooker. 

Put into a glazed earthen vessel four ounces and 
a half of gum arabic, and t;ight ounces or half a 
pint (wine measure) of cold spring wate^,: when the 
gum is dissolved, stir, in seven ounces of gum mns- 
tich, which has been washed, dried, picked, and 
beaten fine. Set the earthen vessel containing tlie 
gum iiiastich over a slow fire, continually stirring 
and beating them hard with a spoon, in order to 
dissolve the gum mastich : when suihciently boih'd 
it will no longer appear transparent, bilt wnll become 
opaque and stiff like a paste. As soon as this is 
the case, and the gum, water, and mastich are quite 
boiling, without taking them off the lire, add five 
ounces of white wax, broken into small pieces, stir¬ 
ring and beating the different ingredients together 
till the wax is perfectly melted and has boiled ; then 
take the composition off the fire, as boiling it 
longer than necessary would harden the wax, and 
prevent it mixing so well afterwards with wajjjrr. 
When the compo.sition is takeoff the fire, and in 
the glazed egythen vessel, it Sold be beaten hard, 
and whilst hot (but not boiling) mix with it by 
degrees a pint, or sixteen ounces more of cold spring 
w'ater; then strain the composition, as some dirt 
will boil out of the gum mastich, and put it into 
bottles. The composition, if properly made, should 
belike a cream, and the colors, when mixed with it, 
as smooth as with oil. The method of using it is 
to mix with the composition, upon aa earthen 
palette, such colors in powder as arc used in paint¬ 
ing with oil, and such a quantity of the composition 
to be mixed with the colors as to render them of 
the usual consistency of oil colors ; then paint with 
fair water. 

The colors, when mixed with the composition, 
be laid on either thick or thin,, as best suits 
your subject, on which account this composition is 
very advantageous where any {^articular transparency 
of coloring is required; but, in mo.st cases, it an¬ 
swers best, if the colors are laid on thick, as they 
require the same use of the brush as if painting 
with body colors, and the same brushes as used in 
oil painting. The colors, if grown dry when mixed 
with "the composition, may be used by putting a 


lilBPwater over them ; but it is loss troiAiFto put 
some water when the colors are observed to be 
growing dry. In painting with this composition 
the colors blend without difticuUy when wet, and 
even when dry the tbits may easily be uhited 
by means of a brush and k very small quantity of 
water. W hen the painting is finished, put some 
w hite wax into a glazed earthen vessel over a slow 
fire, and when mellvd, but not boiling, with a hard^ 
brush cover the painting jvith the wax, and when 
cold take*a moderately hot iron, such as is used for 
fronriig linen, and so cold as not to hiss-if touched 
with anything wet, and draw it lightly over the wax. 
The painting will Appear as if unuer a cloud till the 
wax and whatever substance the picture is painted 
upon are perfectly cold ; but if when so, the paint¬ 
ing shculd not appear sufficiently clear, it may be 
held before the fire at .such a ‘distance as to melt 
the wax slowly ; or the wax may be melted by hold¬ 
ing a hot poker at such a distance as to mdt it 
gently, esjiccij^lly over such parts of the picture as 
should not appear sufficiently trauspaKtail oc k* il- 
liant: for the oftenti* heat is a^qdied the pictvUe 
the greater will be rflia tran.spaiericy and brilliancy 
of coloring; but the contrary effect ^oul/^ be pro¬ 
duced if too sudden or loo great a^egree of heat is 
applied, or for too Jong a time, as it will draw the 
wax too mucli to the surface, and may likewise 
crack the paiiy;. Should the coat of wax put over 
the piiiiiting when fini.’^hcd appear in any part un¬ 
even, it may be remedied by. drawing a moderately 
hot iron ov<t it again, as before mentioned, or even 
by scraping the with a knife ; and should the 
wax, by t(n> great or tefo Ung an ajiplu^^tion of heat, 
form into bubbles at particular‘places, by applying 
n pokei heated, or a tobacco-pipc made hot, 

the bubbles will subside; or such dtiects maybe 
removed by drawing anything hard <uer the wax, 
vdiich will close any small cavities. When the pic¬ 
ture is cold, rub it with a fine linen cloth. Paint¬ 
ings may be executed in this manner upon wood 
(having first pieces of wood let in bchuid, across 
the grain of the wood, to prevent its warping), can¬ 
vass, card, or plaster of Paris. The plaster of Paris 
requires no other preparation than mixing some fine 
plaster of Paris in [lovvder with cold water, the 
thickness of a cream : then put it on a looking- 
glass, having first made a frame of bees wax on the 
looking-glass, the form and thickness of which you 
wish the plasfcer of Paris to bo, and when dry take 
it off, and there will be a very smooth' surface to 
paint upon. Wood and canvass are b^st covered 
with some gay tint mixed with the same composi¬ 
tion of gum arabic#gfim*miistich, and wax, and of 
the same sort of colors as before mentioned, before 
the design is begun, in order to cover the grain of 
the wood or the thfbads of tlSe canvass. Painting 
also may be done in the same manner with only 
gum water and gum mastfcbi prepared the same 
way as the mastich and wax ; but instead of putting 
seven ounces of mastich, and, when boiling, adding 
five ounces of wax, mix twelve ounces of gum mas- 
ticb with the gum water, prepared as mentioned in 
the first part of this receipt; beforeHt is put on the 
fire, and when slfiicieutly boiled and beaten, and is 
a little cold, stir in, by d^rees, twelve ounces, or 
three quarters of a pmt (wine measure) of cold 
spring water, and afterwards strain it. It would be 
equally j>racticable to paint with wax alone, dissolved 
iis gum water in the following manner. Take 
twelve ounces, or three quarters of a pint (wine mea¬ 
sure) of col^ spring water, and four ounces and a 
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half of arabio, put them into a glazed earthen 
vessel, and when the gum is dissolved, add eight 
ounces of white wax. Put the earthen vessel, with 
the gum water and wax, upon a slow lire, and stir 
tliein*till the wax is dissolved and has boiled a few 
minutes; yien take them off the fire, and throjv 
them into a basin, as, hj remaining in the hot 
eaiNihen vessel, the wax would become rather hard ; 
beat the gum water and wax till quite cold. As 
there is but u small proportion of water \if compa¬ 
rison to the quantity of gum and wax, it would be^ 
necessary, *in mixing this composition with the 
colors, to put also some fair water. Should the 
composition be made as to occasion the ingre¬ 
dients to separate in the bottle, it will become 
equally serviceable if shaken before used to mix the 
colors. ' • 

Another very serviceable quality in the vehicle 
for painting was discovered by Mrs. Hooker, which 
was, that the composition which had.remained in a 
bottle since the year 171)2, in which, time it had 
grotTa dry iAd become as solid a substance as wax, 
returned to tf cream-like Consistence, and became 
tigain in as proper a state to Inix with colors as 
when it first made, by putting a little cold 

water upon it, umI suffering it to remain on a short 
time. “ I also lately found,” says this ingenious 
lady, some of the mixture composed of only gum 
arabic, wat*^r, and gum mastich, of i^ich I sent a 
specimen tr> Jio Society of Arts, in 1792; it was 
become dry, and had much the appearance and con¬ 
sistency of horn. I found, on letting some cold 
water reiSain over it, that it became as fit for paint¬ 
ing with as ^hen tiie cc^fnposition was first pre¬ 
pared.” 

f To bp PoniiutM'l) 

ON THE PRESERVATION OF MEAT FOR 
FOOD. 

BY M. OANNAL. 

The following is a translation of an abstract of a 
meinoir read before the Royal Academy of Sciences, 
Paris, by M. Ganiiai, inventor of the well-known 
process of embalming, as given in the Cfnnpie Rendu 
of March 22. The author ooinmericed by recapitu¬ 
lating gome of the inconveniences presented by the 
most commonly employed processes for preserving 
meat; he remarked that, whatever substance he 
employed, great advantages result frnm its being 
imrodudbu by injection, instead of making it*slowly 
penetrate, qp in the ordinary process of salting, by 
imbibition from within or without. 

” Jly injection will obtaintd, besides the sav¬ 
ing of time and money, an uniform distribution of 
the preservative si^bstance, while by maceration, 
especially if large pieces be ac?ed on, tlie portions 
nearest to tJie outside, become super-saturated with 
that substance, before thb internal parts have re¬ 
ceived sufficient to prevent their decomposition.” 

Then, devoting himself to the examination of the 
substances which might be used instead of common 
salt, M. Gannal referred to the soluble salts of 
alum, substancSs which have the power of prevent¬ 
ing the putrid fermentation of ammal matter, but 
some of which communicate to it an unpleasant 
taste, or injurious properties. According to him, 
none'of these iiiconvemcnces exist in the chloride of 
aluminum. 

* ” 1 was,’' said he, “ theoretically convinced tliat 
flesh preserved by this salt in a state of purity, 
should acquire no taste, because, in fl^ first place, 


the quantity used is very small, an^ besides, from 
the reaction which is operated, there results only a 
small quantity of chlof^de of potassiujin, sodium, or 
calcium—salts which are daily employed in our 
households, in tlie grey saR consumed in our kit¬ 
chens. As for the portion of alumina introduced 
into and combined with the animal matter, it is met 
with in such small quantities that it need not be 
stqpped. 

” Alum is employed in medicine, and acts as an 
astringent; but, in this case, the argillaceous earth 
is combined with an acid, while in meat it is no¬ 
thing more than an earthy powder, without action 
on the animal economy. On this subject, it may 
be affirmed that the inhabitants of the borders of 
the Seine, who drink the water of that river at least 
half the year, daily drink ten times more aluminous 
eartli than they would take by habitually eating 
meat prepared by my process. 

” Experiments on the degree of concentration to 
be given to my liquid to effect the preservation of 
meat, without uselessly adding too large a quantity 
of salt, have shown me jhat the suitable solution 
should mark 10«of Baume’s Areometer. Now one 
kilogramme of this salt, as prepared by M. Guerin, 
is sufficient for six quarts of water : from nine to 
twelve quarts of this liquid are required for the pre¬ 
servation of an ox, that is to say, from one kilo¬ 
gramme and a half to two kilogrammes are em¬ 
ployed. 

” The nwdus operandi is very simple. When 
the animal is felled by a blow on the forehead, the 
carotid and the jugular are opened on one side, by 
making an incision from the larynx to those two 
vessels; then, by a brisk movement, the cutting 
instrument is raised, which divides all the parts, 
and allows the whole of the blood to run out. 

” When the blood ceases to flow', a syphon is in¬ 
troduced into the carotid, a ligature is made at the 
huperirr part to prevent the liquid from running 
out, both the apertures of the jugular are tied, and 
the injection is then imroduced. 

” The most suitable instrument for this operation 
is a tube of waterproof linen, of two metres in 
length, three centimetres in diameter at the bottom, 
and live or six centimetres at the top ; this tube 
must be fixed to the syphon, which should be of 
wood or horn. 

” As soon as it is perceived that the animal is 
well injected, that is to say, when no more liquid 
goes in, and when the subcutaneous veins are well 
swelled, the tube iMst be squeezed beti^een the 
finger and thumb, which must be made to descend 
with pressure for the length*of the column ; by this 
means the quantify of the liquid is increased in the 
Jntcrior of the animal. A ligature is made below 
the syphon, which is then withdrawn; twenty mi¬ 
nutes afterwards the animal is skinned, then emptied, 
and, finally, cut up in the ordinary way; there is 
no necessity for removing the bones and fat, os in 
the process of salting. 

” When the animal has been well bled, and the 
injection w'ell performed, it is scarcely perccpt^)le 
that the animal hSs undergone any preparation at 
all. Tlie only part w'here the injection leaves traces 
is in the lungs, whichiare dried up and discolored. 

M^hcn the animal is cut up and huog.tn the 
air, the flesh is left in Ibis state until it is cold ; the 
only precaution to be taken is to prevent the flies 
from getting at it. 

]\leat which it is wished to preserve for a cer¬ 
tain time, requires no other precaution ; it is autti- 
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dent to hang it in a dry and airy place. When it 
is intended tc^ preserve it more than hftcen days, 
the desh must be washed in u solution at ten de¬ 
grees of chloride of sodium, and an equal quantity 
of chloride of aluminum. When this is done, the 
meat is applied to the purposes for which it is in¬ 
tended. That which is to be dried, must be hung 
in a chamber heated by means of a current of iiut 
air, or air charged with wood smoke, or oven in Hie 
open air; but in this case, dies must be guarded 
against. 

When this meat is dried, it is sufficient to pack 
it in barrels hermetically scaled, and to keep the 
latter in a dry place. 

To use this meat, all *hat is required is to 
macerate it for four-and«twenty hours, and as it is 
not salted, the swelling may easily be effected in sea 
water. 

** When it is wished to preserve fresh meat, it is 
piled up in barrels, as is done in the common me¬ 
thod of salting; when the cask is full it is closed 
up; then it is filled with either a saturated solution 
of chloride of sodium, with the washing mixture, 
or simply with dry chloride of sod**im. The three 
means have given good results. 

This bath contributes but little lo the preserva¬ 
tion, but it prevents the vegetation of bystnts; with¬ 
out this precaution, the meat would become musty. 

Among the experiments which I made, a barrel 
was opeued after three months, and a leg of mutton 
was taken out which was roasted and eaten, and 
pronounced very good by twelve persons; but the 
barrels having been badly closed the liquid of tiie 
bath was lost, and the meat was covered with mould, 
but was not decomposed.” 

A committee, consisting of MM. Thenard, IVIa- 
geiidic, Dumas, and Seguier, has been appointed 
by the Academy to investigate the merits of this 
process, and to repiurt thereon. 

MEMORANDA," 

Vegetation in Atmospheres qf different Densities^, 
•—The following experiments have been made by 
Professor Dobereincr, of Jena :—Two glass vessels 
were procured, each of the capacity of 320 cubic 
inches, two portions of barley were sown in portions 
of the same earth, and moistened in the same degree, 
and then placed one in each vessel. The air was 
now exhausted in one, till reduced to the pressure 
of fourteen inches of mercury, and condensed in the 
other, until the pressure equalled fifty-six inches. 
Germination took place in both, nearly at the same 
time, and the leaflets .appeared of the same green 
tint; but at the end of fifteen days the following 
differences existed :—^The shoots in the rarefied air 
were six inches in length, and from nine to ten 
inches in the condensed air. The first were ex¬ 
panded and soft; the last rolled round the stem and 
solid. The first were wet ou their surface, and es¬ 
pecially towards the extremities; the last were 
nearly dry. 

Sound, —The French academicians made, in 1738, 
acme experiments for measuring the velocity of 
sound: the board of longitude renewed them in the 
mouth of June last, with all possible precision, 
when they found that the velocity of sound in the 
air, at the temperature of 55"^ Fahrenheit, differs 
very little from 1044 feet per second. 

The Chick in Oco.—Mr. David Ritchie says, he 
has heard of a mode of discovering the sex of the 


cliick in the egg, differing from any which have been 
proposed by naturalists. The folliculus aeris, or 
air-cell, w^hich is to furnish oxygen to the future 
chick, is situated at the larger end of the egg. It 
has not in all eggs the same position at the larger 
end; and in various districts of Scotland, it is be¬ 
lieved that eggs bearing the air-cell only^near the 
top of the larger end produce females. To aac r- 
tain this Mr. R. iiii.ituted a series of experiments. 
These experiments go very far to prove that the 
opinion which has been stated is correct, and so to 
determine what naturalists of Germany, I ranee, and 
England, have endeavoured in vain to discover. 

Changes of the Kaleidoscope, —Supposing tlie 
instrument to contain twenty small pieces of glass, 
&c., and that you make ten changes in each 
minute, it will take the inconceivable space of 
462,880,899,576 years and 360 days to go through 
the immense variety of changes it is capable of pro¬ 
ducing, amounting (according to our frail idea of 
the nature of things) to an eternity. Or, if you 
take only twelve small pieces, and make leu chauges 
in each minute, it will then require 33,264 days, or 
91 years and 49 days to exhaust its variations. 

Weight of the National Debt of Enylann^ in £l0 
Bank Notes,—One hundred men could not carry 
the national debt of England in ten pound notes, 

512 of which weigh a pound ; so that 2^2 millions 
of pounds steJing (which was the amount of the 
national debt in 1770, when this calculation was 
made) would weigh 47,650 pounds, which, for a 
hundred men, would 437 pounds each. 

Curious E,vperimen^ with a Tulip, —The bulb of 
a tulip, in every respect, reseirbles a uad, except in 
its being produced under ground, and includes the 
leaves and flower in miniature, which are to be ex¬ 
panded in the ensuing spring. By cautiously cut¬ 
ting in the early spring, through the concentric 
coats of a tulip root, longtitudinally from the top 
to the base, and taking them off successively, the 
whole, flower of the next summer’s tulip is beauti¬ 
fully seen by the naked eye, with its petals, pistil 
and stamina. 

The Travelling of Light, —Light travels at the 
rate of an hundred and fifty thousand miles in a 
single second ; and it is seven minutes in passing 
from the sun to the earth, which is nearly a distance 
of seventy millions of miles I Such is the rapidity 
with which these rays dart themselves forward, that 
a journey they perform thus in less tha:. eight mi- 
nuiCB, a ball from the mouth of a cannon would not 
complete in several weeks t But the mmuteness of 
the particles of light nre still several degrees beyond 
their velocity; and they are, therefore, harmless, 
because so very small. A ray of light is nothing 
more than a constant stream of minute parts;^ still 
flowing from tlie luminary, so inconceivably little, 
that a candle, in a single recond of time, has been 
said to diffuse several hundreds of millions more 
particles of light, than there could grains in the 
whole earth, if it were entirely one heap of sand.— 
The sun famishes them, and the stars also, with¬ 
out appearing in the least to consume, by granting 
us the supply ; its light is diffused in a wide sphere, 
and seems inexhaustible. 

To produce Firefi'om Th*e Chinese rat¬ 

tan, which is used, when split, for the making of 
cane chairs, will, when dry, if struck against each 
other, give fire; and are used accordingly in some 
places, in lieu of flint and steel. 
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lilllDdK’tlAS’S OXYGEN 

^ Tn llu‘ r. llh f. 

Sir.— lifiiiQj engnj(«»cl in lln* {.'iily of the winter 
of IH'il), wilh /i scientific gdilKnian of tliis town, 
Mr. Ktlwaid Mn^nd^e, in < xperimeijling with n 
uiagie lantlioni, and endenvoui ing to obtain abetter 
light than was tiveii l)y the cotninoii lamps, iisiully 
6old wilti tlieni ; t!ie idea W'»\s sugi^esli'tl tiy tlip 
latter gentleman, of supplying the thinie with oxy¬ 
gen gas ; the attempt was made, but did not answer 
in the way we Iriesl it. ! then turned my attention 
to it imye minutily, and, after a long course of ex- 
perinieiits, siieceede«l beyond rny most sanguine e\- 
])eeUitioiis ; niy idei was, that it might he (d)tain( d 
by filling the intei ior of the Ih* ne, of a eoininon can¬ 
dle, or small lamp, witli oxygen gas. w hiidi has 
proved cornmt. 'Phe gas is passed through a /nn/f' 
tijjpiturpf with hilt //7//e pressure^ and ]>iodni‘e'» a 
light, both steiuly and perh*etly under control. 1 
Inive had one huriiiiig for tlin'e or four hours at u 
time (with a ligiit scarcely to be borne by the naked 
eye, without reiptiring to be even touidied), and am 
eoiniiieed, by iny own experience, atid the opinion 
of a first-rate London optician, whose judgment 
ny-v he lelied on (and who, when he reads this, will 
^e toe original ot a ^liraey). that the invention will 
ll* of great lieiiefiL to the optical vvoihl, and paitieii- 
liily a.*< Its construction is so simple that any one, 
possessing a moderate share of nieehanieal taleni, 
may construct one for him.self, arul on that account 
T ha\e hceii more particular in gi\ing ifie minunu? 
of what I hate found to answer best and most sim¬ 
ple in (onstrue.tiun, and have given the tlrawing the 
e.xai t size. 

|A is of tin, with the brass tube 11 soldered to the 
bojttom, ar.il projecting about [ of an inch below it. 

V Is a eireular brass lid, with the tubes 1) and H 
soldered in it, and re-ting on a wire suhlf-red round 
the inside of A. F is a brass ferrule with one of 
the three pins acting on the screw cut on the out¬ 
side ol I), (i is a bia*-'^ nut t ippiul to fit I lie screw 

ontlictnbe H, and locking into the iiiehi' on the 
lower end of tin* tube I'l. II is tin* bi.\ss tube 

tbroiigh which llu* gas i^ pi sed to the Ibnne. I is 

a tin Clip sfihfoiod on the tu})e 11 to catch the o\er- 
Howing oil. K is a mil to ta^l«‘n the tnlie into the 
end ul the lube \’,the lowi ri’iiil of w Ini’li is soldered 
to the sni.ill screw of a eoninmn union joint Al, 
which allows it to In* attaeind by a riL\ihle tube 
either to a gasometer or eas hag. 

The wick is made of tin* lonimon flat cotton, the 
tw'o ^ides being sew’ii tn .ethei* and placed loosely on 
tlie tube H; it is tin n cut olf levd with it, and 
oj'cneil from the tube ,i little. Tin* inner tnhe 11 is 
about LlOlUor an luelistiidhr liiaii II, wbieli holds 
it in Die ci nlie 1;\ ilnte [loii.ts, fih'd on its end amb 
bent towfinls the centre; thus allowing the n\er- 
dowitig oil to pii'.s d«iwn Intvsiui the tnlicsinto the 
tin cn)> 1 ; tin* gas is thiowii ohlicjiiely into tlie 
flame, by the small inv< rted ohitin.i cone N, which 
is attaelied to a fim wiie, huit so that if maybe 
pushed gently into the tinn*. .uul remain where it is 
pl.lt'eil. The tnho L .si ms lo su^»|)nit the lamp by 
being fixed in a spring sueki*, .md tlT<* lamp nst¬ 
ing on tlie nut G, the end of the gas tube ma\ be 
adjusted to a greif nicety in tlie flame, by meuly 
tinning the limp roiim* ii practical point to be at¬ 
tended to, Amitber great adxant-ige nf this form 
of lamp IS, thit it may, in a moment, be taken olf 
and us. d as a common lamp for carrying about, 
and, ablcM.^b the tube B is open, the air does not 


jiass up it so as to gne. it the form of an Argaud 
ihiine. When taken oil, ihr ferrule F should he 
turned up till it dot a not smoke, and by means of 
that it may he. made a liglit of any power, either 
eonsnmirig a cubic foot of g:ij per hour, or reducing 
it tu oiie-fourth that (|uantify, regulating the ga.s to 
the .siye^jof the flame. Tlu‘ thiee nobs P serve as 
fei’t to pre\(iit the lower end of the tube H being 
injnied, ariil the opoiibig E 1 *^ for allowing it to be 
filled with ^il without removing the lid, which i.s 
oi^y rgijuired when a new wiek is ])(it in. 

Attin X l.ifun. W K. HHTDC/llMAX. 

Mitij I |/A, 1811. Cheniu^l. 

^ . Ii 

ENTAIT.STK! PAINTINCJ. 

( Ht y.'nnptl Jront fur^p fi.b tnul com fmint ) 

('. WHniMiii, of Newbtadt, in Germany, found 
the following process very etrectual in inuking w’ax 
soluble in water:—For each pound of white wax ho 
lakes tw’cnly-foiir uiniees of potash, which he dis¬ 
solves in two pints of water, warming it gently. Li 
tills ley he boils'the wa.\, cut into littl' bits, fjr 
half an hour; at the end of thi.s tirne'»he t.ikes 
from the fire and leta it cool. 'J'he wax fixes itself 
at the surface of the lif|uor in the form oLa white 
«aponjieeoiis matter, which beingJrituraled wilh 
w.itir, ]in)duces a sort of ciniibsion which he called 
wax milk, or eneau*'tie w:ix, and m in be a]iplied to 
pieliires, fnrnifiire, or leallicr, etitr liaNing well 
eleaned them : in an h'»”r after tin* applieahon the 
article should he rubbed witjv .i )neee of woollen 
elotli, w'hieh will cause the iiictuicN to have a better 
elleet, and the. furnitare to aeipuie a peculiar bright- 
iie'^s. Another advantagi# ot this preparation of 
wav i.s. that it can he mi.xul witK all kinds of colors, 
and consequently he ,^ppiied in a single operation. 
It is also useful to fix water colors. 

The following important observations are traiis- 
lat<*d fiom the Itah.xii of the C’hevalier Jairgna, 
w’ho has deeply investigated the subject, in a small 
but valuable tract, called Vu D/srotsu anlhi fWv? 

The aneienls (says this author,) according 
I to Plinv, iced llnee species nf painting, uiid in all 
tliice they ii.*^eil fiie ; so that to paint with eiieaii.*‘tu*, 
or with a burning application, (abbiueeiamento,) 
is derived from a (ireek word. 

W r have nrxer thorniigldy known the nature of the 
Piinie wav, which \va.*> anciently used, and whi<*h, 
litter all, was the t‘ssential ingre<lieiit of the ancient 
jiainting in eueaii.stic. 'J'lio Clievalier praises the 
genius and iurlii.stry of M. IL (pieno and ^’..Ibiehe- 
lier, wlio Jiave also treated of this subject, but who 
have not fully succeeded in fiiulmg out the tine way 
of making the said w:^x, then cpiott.s the pas^.ige of 
Pliny on the method of mnliing it. Vu)iivaJit hnc 
mndo, \e., (see Phny’s Nat. History, 1. lil, e. 1 I,) 
and fi^seits, wilh m^ny other<»writers, that Pliny's 
>////eisnot the nitrp of the modems, pro]>ei!y so 
(Mill'd, but it is the nnirt)i\ (if the ancients, vi/. the 
n.itue salt which is found eiyslallised in Egvpt and 
oti.ci hot ('ountiies, in sand.s snrrouvding lakes of 
»*dt water; it must not he mistaken for the natron 
of the new nomenclature of our College of Physicians, 
wliich is the new^ name of the mineral alkali. 

In the plums j-if Lower Egypt, which was once 
covered by the sea, in the environs of tlie .salt hike.s 
of that country, at Tripo’*, at Tunis, as also in the 
adjacent part.s of ancient ('.irthage, the itatrtm^ that 
same natrou whh'h, umler the name of a/j/ee, the 
('iirthagiidiiiis, according to Pliny, used in preparing 
tltbir wax, is to this day extracted, uiid iicncc it viai 
called Punic wau,. 
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I began now (s\ys Lorgim,) sur<u*ssivi*Iy to try 
iny experiments, first with tliree p.irls of wnx and 
one of natron, and then uith four of wax, and 
on till I used twenty parts of white melted wav 
with only one of natunii wiih as mueh water as was 
just sulSeieiit to melt tlu natron. 1 held the mix¬ 
ture in an iron vcssel^over a slow tire, s*^iiring it 
^gently with a wooden spatnha, till the two substiinct's 
thiekeiied by evaporation, and in closely uniting 
the mass, by jlegrees assinned the ei n^istenec of 
butler, ^nd the color of rnillv. I removcil it ti»en 
from the fire, and ]mt it in the shade to f t il harden 
and to perfect itself in the (»pcii air. I’liis natron 
was eAiracted from the Icy of kali of Malta, evapo¬ 
rated till it was dry ; it may also ho extr.ieted from 
the kali of .Spain, Sicily, Sardinia, ami fioin that 
of Tunis ami of Tripoli, which may bc^piocmed 
without much difficulty. The wax being <*ooUm1, it 
li((nericd in WMter, and a milky emulsion re-^ulti'd 
from it like that which could he made with the best 
AVnotian soap. 

^ IMiny/in another place, e. 7, 1. 2.'’i, gives further 
Tiirections**for the manner of using caustni on paint¬ 
ings on walls; but as it cdnreins tlie iuili'jnaiy 
more liian >thc artist, I have foiborne fiom making 
t\ie ipiotiition It begins at these words, / I porn*- 
/is sicco/o c**ra Pmiicn^ ivcc. 

As to making use of this wax in painting in en¬ 
caustic the Chevalier says, that magnific’ent and re- 
])eated experimerits were made in tlic apartments of 
the Count Giovanni llattista Gasola, by the Italian 
jiiinter Signor Auttiuio l*a<*chcri. lie dissolved the 
Punic Svax, when it w-is not yet so mueh hardened 
.as to requi;€ to Ijc ign# resolut.i, as expressed by 
Pliny, with ]mre water, lightly infused with gum 
arabic, instead of sarcocolJi, male incense, rnen- 
fioned by Pliny. He afterwards melted and mixed 
his colors w'itli this wax ns liquefied as he would 
liave done with oil, and pioeeealetl to ]):iint in the 
same manner; nor were the e«)lors secui to run or 
alter in the least; and the mivtnre w^as so fie\il)ic 
tliat the pencil ran smoother with it Ilian ^t would 
have done wdtli oil. The painnng being dry, lu’ 
useil the caustic over it, and rnlibed it with linen 
cloths, by wdiich the colors .acquired a peculiar vi¬ 
vacity and brightness which they had not before the 
f:anstic and the rubbing had been eilected. 

SPOTS, MOUNTAINS, &(\ IN THE MOON. 
When the moon is viewed throngli r. good telescope, 
her su.'lace appears to be diversified witlijiills and 
valleys ; but this is most iliseei liable when she is 
observed a few nights after the change or opposition, 
for when she is either. JtoniVd'i or gibhuvs^ the edge 
nhont the confines of the illu^iiiiated part is jaggeti 
and uneven. 

Many celebratciT aatronrAuers have delineated 
maps of the face of the moon ; hut the most cele¬ 
brated are those of Ilsvelius, Grimaldi, Uiccioli, 
and Cassini; in which the a)ipcarance of the moon 
is repri^seiircd in its different states, fioin nev' to 
Jnll^ nwdJVom full to new. 

The light or illuminated parts which appear upon 
the face of the moon are elevated tracts, some of 
which lisc into very high mountatns, while the dark 
parts appear to he pcifectly smooth and level. This 
apparent smoothness iil the f.iint jiarta, naturally 
led astronomt rs to conclude that they were immense 
collections of w.itcr ; and the names given to them, 
by some cplebr.ited astronomers, are founded, on 
Jthi8 suiiiiositiou. For Ilcvelins distinguished tin rn 
by giving them the narnco of the scil*. on the earth: 


while he dislingiii-'licd the bright |<arls by the names 
nf the countncN and isl.iiuls on the earth. Hnt 
Kiceioli and liiiigiim ilistingnishLd liotli the daik 
and light spot.'*, by giving ih. m ihp names of etde- 
brated .istionoiners and niatlu'in.itieians, which U 
now’ the gesieud in,inner of disi jiimiishing them. 

'I’lial the spots winch are tiken for mountains 
and \alleys are ually Midi, is (^iilent from their 
^hatlnws, IVir in all vifiations ui wliidi the moon 
is seen fioiu the eaith. Ibe di\.ileil p.nts are con¬ 
stantly found to e.i't :i (lunguliir shadow in a di¬ 
rection Irom the Min ; -m l on the eonli.ny, the 
caMties are mKv-ivn d.nk oti tlo* ‘-idi* lu-xt^the sun, 
and illiunitMti (1 mi tli n|»)iositi' mcIi*. wliudi in fpiile 
conlormable to v\leil we oiiMi\e ot hills and \iilltys 
on the eririli. And as t!ie lops of tlic-e inoiintaiiis 
are ronsider.ibly elexated ahoxe the other pails ot 
tise surface, tliey arc otteu illnininated when they 
are at a eonsiderahh* ch^-tanee from the line winch 
separati s the inliglireiie<l from the iiTienliglilencil 
part of the di’sc, aiui by this inr'ans alToid ns a me¬ 
thod of even determimiig their height. 

Prevbms to the liiqe id |)i. 1 b s ^eIu 1, some of 
the hill.ir nu.iint.iins weie eonsidin i! !i» be donlih* 
the hvight of :inv on the e-iilli ; bin b\ theoliMi'- 
N.itioiis of (hat eelebi.iteil a>tioiimiier, tluir In* iiJ't 
is eonsidei ably riabued. 

J'or alliT iiieasniing in-iny of tlie. most eon- 
spienous pi onnnenei s, he sajs, “ Fioni the^cob- 
s. nations 1 believe it is (‘\idiiil, that tiu* height of 
tlie lunariinount tins is, in general, oveiialed ; and 
that when w(‘ h.ivc cxee]ited a le»v, the geiieralily 
do not e\ee('d half a n.ih‘ in Llieir peipeiidienlar 
elcviitioii.^' 

As the moon's sinfici* i^ dixeisitied by inoiiiilairis 
and valleys as well as tlie eaitli, Nume modem 
troiiomers say thi'y Ji.ivc dise«i\eicil a still gie.iter 
simii.nity ; iiaiiuly, that some of these are leally 
voh’anoe.-, emitting fire, a-’, tho^.* on the eaith do. 
An appe.aranee ot this kind was iliseoveieil Ijy Don 
Ullo.L 111 an lelip-e of the sim. wln'eli liappeneil on 
the 21th dune, 177H. It v.a- a srrndl blight S))ot 
like a st.ir, near the rnai.-iii of tlie moon, wdncii 
he snpposiil at the time to he a hole or valley, 
which )iernnttid tlie sun's light to .shine (liMni;rli il. 
Sueeeeding observations have, liowcxer, led a.stio- 
iioniers to believe, that nppi'aranees of tlii.s kind arc 
occasioned by the eruption of volcanic fiie. Dr. 
Hersched, in particular, Ins observed s**veral erupt ions 
of this kind, the last of which he has desenhed iii 
the Pliilosnpliicul Transactions for 1787, as follows; 
‘‘ On April the JlHli, at lOli. tim. 1 peieeived thiiM5 
volcanoes in dilTeient i)l.iee.s of the dark pait ol the 
new moon. Two of them me either already nearly 
extinct, or otherwise in a sl.ite of going to break 
out, which perhaps may be decided next lunation. 
‘ The tliird shows an actual eruption of fire or 
luminous matter : its linht i-> inmh blighter than 
the nucleus of the comet which M. Meidniiii dis¬ 
covered at Paris, on llie lOth of this month.*' The 
following night the Doetio* fitund K hurried with 
greater violence ; and by measurement he found 
that the shining or bnriiing rrmtier must he more 
than three lyileiv in di.imcter, of an irregular rbund 
figure, and \i iy shaiply defined almiit the edges. 
The. other two Vf^lcanoes leseinhled large f.iiiit 
nehuluj, which npperired to la- triduaily blighter 
I towards the middle, hut no w i ll-defiiied hirriinous 
I spot eti'ihl be discoveiLci in tli'*m. Dr. ilerycliel 
j H<Jd^, “ riie ajqie.uan<‘e of wh.t I have called t* 
j aetiid ine, or eriiption of a xole-irio, ex. TJuit 
I seinhied a fiiiull piece oi buiiiii.g eharcot, cither 
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h covered by ar very thin rout of i^bitc ashes, 
which frct|ncritly -ulliere to it wlien it has been some 
time ignited; rnd it had n Oegree of brightiu.ss 
about as strong as that with ^^ila'h a coal \\ould he 
seen to glow inY.iir duy light.’^ 

1'he appearance which Dr. Ilerse^iel here dc- 
eribes so minutely, was also observed at the Koyal 
Observatory of Piris, about six days before, by 
Dominic Nouet, like a star of the si\rh magnitude 
the Ijiightiie.ss of which occasionally increased by 
lla^^bes. Other astronomers also saw the same 
tiling, for M. do Villeneuve observed it on the 22iid 
of Ma^, 1787. This \olcano is situated in the 
north-east part of the moo«, about V from her 
edg(, towards the spot calleu Helicon. After con¬ 
sidering all the edreurnstances respecting these ap- 
)n*aranees which lia\c just been meiitioned, we must 
subscribe to Dr. Ilcrseht-l's opinion, that volcanoes 
exist in the moon as well as the eaith. 

^Tit ht f lUlfiUttftl ) 

P()LAUIZ\T1()N i)Y LIGHT. 

( Ufmimrd Jniin j 

In the transmission of ordiitftry light through trans- 
]iarcnt or refiacting bodies, perfectly homogeneous 
in their stiuelure, and of a nnifonn lemperature 
throughout, siudi as puic water, well annealed 
glass, and many kimls of ervst.dhzeci bodies, as 
alinii, eoinmoii Sedt, hluor spar, \e., a single beam 
will be ivfra<'ted singly; and if we. make a pin-hole 
in a card, and place it behind one of these Ixidies, 
and behind the card a candle, so that thc^ight may 
hrst pass through the hide in the card, and then 
through the subject of expeiiinent to tlie eye, the 
hole will be distinctly seen, and will he perfectly 
single, Ilut in most crystalline suhstanecs this 
is not the case, for such usually posse‘<s the pro¬ 
perty oi il.juljile refraction, a beam of light passing 
Ibrongh any ot them being refracted into two beams 
of eipial intensity. Thii* beautiful and interesting 
phenomenon is seen, in an eminent degree, in Ice¬ 
land b\. 'r (calcareous spar), in which it was first 
discovered. 



The general eflect is seen in the above cut. The 
ni*xt figure a drawing of a model representing a 
rhomb, wilh a ray of ordinary light AAiiuadent 
upon one of its natural faces, and which, in passing 
through the rryst.d, is divided into two rays, one of 
which, CC, heifig refracted according to the ordi¬ 
nary way ; the other, DD, not obeying the same 
law, but being refracted in an extraordinary man¬ 
ner,, is called the exlraordinary ray\, 



Now', on analysing these rajs, either with a second 
I bomb, or otlicrwiK*, which will he better under- 
sfooil as we proi'ced, they are found to be precisely 
alike in every respect, of the same eharacler, and 
posse.s.sing the aiiinc properties, but that these }iro- 
perties and characters are at right angles to each 
other; the doubly refracting action of the crystal 
W]ion liglit eonsihtiiig in the separation of the tw'U 
sets of undulations/ or transversal vibrations, of 
which II ray of ordinary light consists; the vibra¬ 
tions pf the ethereal molecule, in liie ordinary r»y» 
will he ill one plane; while the vibrations of the 
ethereal mob'cules, in the extraordinary ray, will he 
in another phme, at right angles to it, ai. repre¬ 
sented by the la.st figure; and, if we suppose this 
to be a bird\s-eye view, the vibrations of CC will be 
in a hoi\/ontal plane, and the vibrations of DD in 
a perpendicular plane ; each of which is said to be 
polarized light: h.cnce, when the cpiestion is asked, 
what IS the dilTerencc between common and polar¬ 
ized light? the icply, according to the uiidulatory 
theory, is, that a ray of ordinary or comL.on ligl t, 
whether ailificial or solar, consists of ^wo sets of 
undul.itions or vibrUions of the molecules of the 
ethereal nr iinponderable medium, whic^^ ve have 
supposed to fill all space; and that, these twro sets 
of iiiiduhitions are performed in pianes, at right 
angles to each other; but that polarized light con- 
si^ts of one .set of undulation.s, or vibratiiiii.s, |)cr- 
formed in one plane. The jiolarization of light, 
then, is simjily tlic separation of the two sets of un¬ 
dulations, or vibrations, of which ordinary light is 
composed, and thus •|)roducing n beam of light in 
w'hich the vibrations of the ethereal i^iplcculcs are 
all in one plane. 

Now, this neparaticfi* or polarization (:is it has 
rather improperly been called), maybe effected wUli 
common crown glass, cither by ordinary reliediim 
or relVaetioii, each of which will exhibit the same 
effects. In order to understand this, let H11 repre¬ 
sent a bundle of plates of common glass, placed so 



that a ray of ordinary light A A may form angle 
of incidenci; of 06” 4.')' with a line perpendicular to 
their surface ; then the light reflected, ajid repre¬ 
sented as passing off a^ ^ polarized light; 

and if a proper number of plates, which, for llu: 
hamc angle of incidence, is 27, be employed, tlie 
light l^un^mittcd at iiV'Vill bcpqjari'/ed also, the two 
rays possessing the same properties, but at riglit 
angles to each other. Tliusi^in the rellceted ray, 
D, the vibrations are supposed to take place in a 
per[)endieular plane, this being a bird’s-eye view, 
whilst, in the redacted ray, E, the vibrutfinis are 
performed in a horizontal plane. This will be easily 
understood on analyzing either of rays, which 
may be done by t^e same means as that by which 
the original beam is polarized. Thus, supposing 
we f‘xperiment with, or aiifa^yse ilie reflected ray D, 
ill which the vibrations are in a ptM'pendicular plane, 
when it is made to full upon a second bundle of 
glass li H, at the same angle of incidence, and the 
glut^ he so jilaeed that the reflection may again bc^ 
111 the s.ime plane, it will again be wholly reflected 
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as at EE, and none will be transmitted or refracted 
through the second bundle of gla‘«s, for the very 
same cause that produced its retlectiou from the 
iirst. bundle; viz. that toe vibrations continue 
parallel to the reHectiug;surfaces. But if the second 
bundle ofr glass is put in such a position that the 
vibrations shall be perfofined in a plane pc^penJi- 
cilar to the. retiecting surface (which may be done*' 
by turning it round 90^, in such a condition that 
the ray of light shall be the avis upon w'hich it 
turns, and always making the same angle ofjnei- 
dcTicc) ; tlien, as soon as it begins to turn, the re- 
dcctcd light will ^^cgiii to decrease in intensity, and, 
us it decPcases, a portion will begin to he transmit¬ 
ted or refracted through the glass, wliicli will in¬ 
crease in the same ratio as the rcflooted light de¬ 
creases ; and when the bundle of glass lias*ltiirned 
90°, in which position we see it rcprcserilcd at the 
bird’s-eye view, and at the horizontal view in the 
next cut, the light D is wholly transmitted or re¬ 
fracted, as at CC, no portion being#rellectiMl. In 
suCli a posfeion, the vibrations will be in a plane 
^frpendicuSt to the reflecting surface ; and such 
vibrations are always transmitteCi, and not reflected, 
as we alfln iy:e lias taken place in tlie polarization 
of the original Jieam of common light before re¬ 
ferred to. Now let the second bundle of glass H I I 



1 . .itinue to ttfrn, it^will l)c seen that, as soon as it 
jhegins to move, the transmittfd light CC will bti- 
fwto decrease, a portion beginning again to be re- 
dected, which, as the glass turns, will increase in 
intensity, in the same ratio as the traiisinitted light 
decreases, until it has turned another 90°, or readied 
1H0° from the first position, as seen at the next cut, 
wdicre tlic plane of reflection is again parallel to the 
plane in which the vibrations take place; eonsc- 
cpiciitly, the whole light is again reflected at EE, 
none being transmitted, for the same reason as be¬ 
fore stated. On continuing the revolution, the 



same thing^occiirs at each quadrant of a circle. In 
tlie above figure, the buiiilte iff <glas8 1^11 is repre¬ 
sented as having turned 270°, or } of a circle. In 
wJiidi position the same thing occurs as at 90 ", 
where the light D isffholly idtacted or transmitted 
through the glass, as at so that it is evident, 
in these experiments, lliiwt there are two positions 
in which the same ray of puLiri/ed light D is wholly 
reflected, and tyro other positions in which it is 
wholly transmitted by theaiicdyzing bundle of glass; 
all of wrhich are easily understood, by bearing in 
mind th des(:rk})tion of tlie original ray of ordinary 
light, according to the undulatoryfthcory, and the 
action of the first, or polarizing bundle of glass. 

But, as it has been stattftl that a beam of ordinary 
light consists of a rapid succession of systems of 
waves comprising an immense number of rays, the 
yibrations of which are performed in every pusMbje 
plane, It may be asked, what becomes of tho.se ray'll 
the vibrations of which are in planes iiidiiicd at 


different angles between the pe/^endicular and 
hori/ontal ? Now it of great importance to un¬ 
derstand this clearly, as it will also eUable us toun- 
derslaud how oil the various and heautiful phe¬ 
nomena of colors are produced. The experimentR, 
however, wlii^h we have lieeii noticing with the 
analysing buiuUe of glass, will assist us in this; for 
if we refer again to fig. 3, we find "hat the vihration.s 
of* the polarized light I) are. represented as being 
])Crfoiined in a perpendicular plane, that the second 
bundle of glass II U is so idacud that sueli vibra¬ 
tions are parallel to its plane of rcllectioii, and that, 
consequently, in such a position the light in again 
reflected, for the reasons there stated. Now, if we 
mark well what follows, when the second bundle of 
glass is made to turn round, wc shall understand 
what becomes of those vibrations which an; inclined 
at diflerent angles, between the perpendicular niid 
horizontal : for when the seeoml bumlle of glass be¬ 
gins to turn, its plane of lefleetioii will begin to 
form different angles with tlie perpendicular and 
liorizontal, and as soon as it begins to move, n ]ior« 
lion of the ri flccted liglife begins to he transmitted, 
which, as it turr.s, iiicnsises in intensity ; and wlieii 
it has reached I.V', the light 0 is dixided into two 
equal ])ortions, one of whieh is reflected, and the 
other refracted or tiMiKsinitted through the second 
bundle of glass, in each of which Hie vibrations arc 
inclined 15° to tlie iierptMidicular, but at right an¬ 
gles to each other. Thus, iu the reflected portion, 
the vibration.^ will be parallel to the plane of reflec¬ 
tion, which is now inclined 15° to the pcrjicn- 
dicLilar; but, in the transmilted portion, the vibra¬ 
tions will be in a plane perpeiuliciilar to tlic plaiu* 
of reflection, and, of course, inclined 15° on the 
opposite side of the perpendicular, and, conse¬ 
quently, at right angles to the reflection portion.— 
It will be unilerstood, then, from these experiments 
that, in a beam oi ordinary liglit, those rays, the 
vibrations of which are inclined at different angles 
between the perpendicular and lierizontul, arc ili- 
vided into two portions, one of which is rellec.ted, 
and the other refracted or transmitted, the vibra¬ 
tions in each of which are at right angles to each 
other ; but in neither urc they in the same plane as 
in the original ray, the reflected portion being 
parallel to the plane of reflection, and the refract id 
portion being at right angles or perpendicular to the 
reflected portion ; and, eoi.flcqueiilly, whatever an¬ 
gle the plane of ri.fleetion makes with the plane of 
vibrations of the oiiginal ray, tlie vibrations of t)u‘ 
reflected portion will make tlic same angle, being 
always parallel. But the intensity of the reflected 
portion will decrease as the angle increases, being 
at its maximiiiiri or greatest iiitirisity when parallel, 
and at its niiniiiiiiin or nothing when perpendicular ; 
^iiid r/ce ^•rsd with tJie transmitted portion, which 
increases as tlie angle increases up to 90being at 
its maximum of intensity when perpendicular, and 
at its minimum or nothing when parallel. 

CTuht' roNfiuiUtl ) 

ON rilEDl^TING THE WEATIlEll. - 

Fiiom a V(*ry great number of meteorological obser¬ 
vations, made m Pnighiid between tlie years lfi77 
and 17S9, Mr. Kirmaii ha.s dialueed the following 
conjicfiires of the weather :— 

1. Tliat when there has been no storm before or 
after the v»riial enuinox, the ensuing summer is 
^‘(*•11 rally d/’y, at lea^-t li\e times in six. 2. Thai 
wlieii a storm happens irom an easterly point, citlicr 
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on tlic 19th, 20^1i, or 21.st of the sueoeedinj^ 

summer is generally dnf four liinets in five. 3. Tliat 
when a storin' arises ou tlic Sotli, or 27th of 

March, and not before, in any the snecced- 

in^; summer is njeiu'rally dry, four tiii.e^ in live.— 
4. If there be a .storm at S.W., or A^.S.W., on the 
19th, 20th, 21.st, or 22nd of March, the suceatediiig 
.'‘Ummer is t^enerally wet four times in 

To tlic aiiovp we shall add the following obserra- 
tions from the Emiyclopedia liritannuM: 

1. A moist autumn with a mild winter, is ^^ene- 
riilly follow’cd hy a cold and dry sjirint^, which greatly 
letarihi vegetation. 2. the siiinnier hi; reiuarka- 
hly rainy, it is probable that the ensuing winter will 
be .seviTC; for the unusiud evaporation will have 
carrried off the heat of the earth. M'et sumriiers 
are generally attended with an nnuMial (piantity of 
wed on the white thorn and dog-rose bushes. Hence 
the unusual fruitfulness of the.se .shrubs i.s a sign of 
a severe wdiiter. 3. The aj>pearanee of cranes, and 
birds of passage, early in autumn, announee.s a veiy 
severe winter; for it i.s a sign that it has already 
begun ill the northern cou^itries. 4. When it rains 
plentifully in May, it will rain butdittle in Septem¬ 
ber, and we verxd. 5. When the wind is S.W. 
during summer or autumn, and the temperature of 
the air uinisually I'old for the, season, holli to the 
feeling and the thermometer, with a loW' haroincter, 
much rain is to be expected. G. A'iolent temjiera- 
tures, as storms or great rain>, produce a sort of 
crisis in the atmosphere, which produces a constant 
temperatui’c, good or bad for some months. 


POUNCING DESIGNS UPON CLOTH. 
Thk ordinary means employed in this art are as fol¬ 
lows :—Having pricked any design ujion paper with 
a needle, it is dusted over with a ]»iece of muslin, 
containing eliareoal very finely imumled and sifted, 
the dust gets through the holes pricked on the design, 
and settles on the cloth which is to he embroidered ; 
then with a black or w’hite ])eiu*il, according to the 
color of the cloth, the marks h-ft by the charcoal- 
dust are exactly to he followed. 

The person who docs this ought either to possess 
a knowledge of drawing, or else to have much adroit- 
ness, in order that the form of the de.^-igii may be 
exactly preserved; but often before the pattern can 
be finished, the dust Ilies oil', and tliU"* ocu'asions 
much embrirras.^merit to the vMiikers. iMe.s.>rs. 
Revol and Rigoudet perceiving all the diffiv:ulties 
which attend this method of jirocceding, have, sought 
for, and at length ingeniously contrived a remedy; 
and the patent wddcli they obtained for their inven¬ 
tion having expired, w’e shall ]»rocced to ilc.^cribc the 
means they employ. 

Prcviou&ly to this progress no mean.s of fixing tlu 
dust upon the cloth had ever been ascertained, and 
every person who wa.s employed in this work was 
obliged to trace with a pen or pencil the design 
formed by the dust, which not only occupied a gn’.it 
jiart ot their time, hut often occasioned mistikes in 
the figure to be embroidered. Tlie new* method 
p4i<sesses the ad\antiiges of being aide to convey to 
the cloth tlie exact figure of the design, mid facili¬ 
tates the progress of the embroiderers, allowing them 
to attain the greatest cxactittide in tlieir work, and 
sparing them tlic trouble and time they had em¬ 
ployed in retracing the de.dgn. 

The method tit pre[)aring the eonipohition of the 
powder for iiouncing in Idaek, is as folhm.',:— 

IMacc ail e«/7/ieii pot ovir the fne, and ]iut into it 
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a given quantify of gum mastic, adding thereto one- 
thirtieth pait of wax, oil, tar, or pitch ; when this 
is melted, throw into the pot us much lamp-black as 
may be deemed ncccssaiy for the color of the 
pounce, stirring the mixture all the time with an 
iron spoon. When all is well mixed, ti\]ve it from 
the ti^ ami pour it into '^sheets of paper, wdth the 
colliers turned up to prevent its running over, and 
wlicn well eo(ded,'pound and sift it, and inclose it 
in a jneec of mushii. Pounce with this whatever 
jJe.sij^n it is iiitiaided to form U]>on'"any kind of cloth, 
aiul then it is instantly to be fixed on tlfe cloth, by 
jiassingit over a jian of coals of a gentle heat, or by 
going over it with a hot iron. In this lucter cage, 
it is iieeiissary to put a sheet of pajier between the 
design mid the iron ; then the design will remain on 
the eldih neatly and correctly. 

T(i make a White — Take a kiiow'n 

ipiantity of gum mastic, and melt it in a glazed 
cailhcii pot over a slow fire; add to this i-30th 
jiart of virgirvwax, and when the whole; is melted, 
add a.s much fine wliite silver as the gi.ni and .'ax 
w'ill imbibe, taking great care, all the .ihile, to ^tIr 
it ill projiortion a.s the wliite i.s added. The whole, 
when VM'll mixed, 11111*^1 undergo the sapicrjperation 
a", black powilcr. 

ELECTRICAL EELS. 

Thk rivers and lakes of the lowlands of Venczmlns 
and Caracca arc full of electrical (m Is, ciiWvd by the 
Spaniards trcmblador, (the ticmbici), and by the 
French colonists (ff Cluyamie, the trcmlrling cels. 
Tlu'^e eels have the cLti^nishing fac^Jty of .sinking 
their prey by a discharge of ekwrical matter. They 
arc found also in tluf small ponds or pools inter¬ 
spersed in the vast j'lains lying between the Oronooco 
and tlie Apura. 

nie eicctiu’al eel is commonly about six feet long. 
The sirnetiirc of it.s nervous system has been de- 
sciihed v\ith snffieient .'leenraey ; hut wh.it has been 
S lid of its eellulary reservoirs, and the composilioii 
of its electrical bill cries, is purely imagin.iry. The 
sensation occasioned hy (he -lioek is extremely liain- 
ful ; and in the paits aireefi'd if leave*, a riiimimes'.: 
it rescrnliles a smhlen blow' on the head, more th.ui 
tlic coinmolion produced by llic ordinary elei trieal 
Iluid- The Indians have .so great a terror of this 
animal, and such a repugnancy to come near it w hen 
li\ing, that J^r. IJiimholdt had the greatest didlculty 
in piojuriiig some of tlumi for making ej^igrimciits. 
I'or this purpose he staid several days near tlie 
Apura, in the biuall village of Ctilalftizo, having 
learned that there a»gr^'iit number of electrical 
eels near thi.s liver. His landlord made every effort 
to procure a rnimher for him in vain. At length 
Mr. Humboldt re.'.o^.'iHl to g«-himself to the places 
which those eels inhabit, Mr. Humboldt and his 
companions wdtnes.sed anyd^t the ahoiles of the eels 
a sight altogether new and e.'straordiiiary. About 
thirty rnulo.'^ and horses had been hastily broiiglit 
together from the neigliboming savatimili.s, where 
they live in a wild state in so great nnmher.s, thgt 
the p,yojiri<;tor, when he is known, parts with tlicm 
for about se\eF| shillings each. The Indians sur- 
rouniling the mules and horses, drove them into the 
w.'itcr, and prevented thtwn from returning to laiul 
by means of harpoons, affixed to the eml of long 
bamboos, wliieh they puslied forward toward the 
animals with loud vocifiration. The electrical eel.j, 
or yyniuoli, roused by the noise and tumult, come 
up to the surface of the waters; and swimming like 
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SO many liv'id serpents, ^lidc under the bellies of 
the mules and horse, to wlioin they cumniuiiieate 
commotions the most sudden and violent* The 
quadrupeds, in ^reat agony, their hair standing on 
end, *and tlieir eyes rolling wildly with jiaiii, make 
elForts for ^heir escape ift vain. In less than fiye 
minutes two of the horses fvere drawn under ihe.w^a- 
te#and diowru'd. Victory seemed to be declared on 
tlie side of the electrical eels but their activity 
began torelav and languish : fatigued by the re]teuted 
L'rtorts of their i#rvous energy, they launehed the 
electrieal tltiid less frequently, and with less e/lect? 
Tiie horses that had escaped destruction gradually 
reeo\ cred»their stftngth ; and in about a quarter of 
an hour the eels retired from the combat, in such a 
state of languor and exhaustion, that they were 
easily drawn to land, by means of small liarpoons 
attached to cords .—HutuboliWn Travels* 

STRENGTH OF VARIOUS SUBSTANCES. 

Ren^VK found the following weights requisite 
t««:ru8h a odbical inch of the tiudermentioned sub¬ 


stances :— • 

JSlm . 1284 lbs. 

Wffitc Deal . 1928 

■ Englisn Oak. 3860 


Portland Stone .... 620 

Cragleith Stone.... 8GH8 

Cubes of a quarter of an inch, of dATercnt metals, 
were crushed by the following weights ;— 

Cast Iron. 9775 lbs. 

• Cast Copper. *7320 

Fin^Yellow Brofs • 1030G 
Wrought Hopper.. 6509 

Cast Tin . 966 

Cast Lead ........ 483 

Some curious calculations were made by Mr. 
Dodd, the civil engineer, on the comparative tena¬ 
city of certain m^daU, in the pure and alloyed state. 
He says, “If L take copper, whose tenacity or 
strength on the square inch is 12 tons, 15 ewt. 1 qr. 
and 12 lbs., and to six jiarts of it udyl one of tin, whose 
tenacity is 1 ton, 19 cwt. 2 qrs. and 16 lbs. Anite 
reason w'ould tell me 1 should weaken the coppei 

I ton, 10 cwt. 3 qrs. and 7 3>7 lbs., instead of 
which, t add 11 tons, 15 cwt. 3 qr^. and Gibs, to 
its tenacity or strength, as expertuuMit demonstrates ; 
again, if 1 take three parts of tin, and add to it one 
of lead, the weakest of all metals, its tenacity or 
strenglI),«oii the square inch, being only able to 
carry 7 cwt, 2qrs. and 23 lbs., mere humaiiVeason, 
by iiiathciHatie.d calculation, would tell me the 
two together would carry ^nl^ J. Ion, 11 ewt. 2 qrs. 
and 17 lbs , inste ul of which they will carry 4 tons, 

II cwt. and 8 lbs., which actual experltnents dc- 
muiibtrate. How hinniliatingdhis to the krioviledge 
of man, with all liis cheniieal rese«<n he ^ ! How lit¬ 
tle does he know or cojiprehciul of the -iccret work¬ 
ings of nature 1*’ 

Tlie cohcidve foA;c of metals is very much in¬ 
creased by hammeiing or rolling Iheni. To draw 
asunder a cylindrical bar of iron, of Ij inch dia¬ 
meter, rcqmrej a force of 43 tons; wdnlc a bar of 
only I iiicli dunneter, and who:«c ^ibic udmeasurc- 
ment is not half as much us the if-iiich, i(‘quires a 
force of 29 tons to draw it asunder ; and if we take 
a wire of 1-10 of an inch diameter, which has been 
rolled and drawn so repeatedly, in reducing it to 
that si/e, we shall find that it will rc(piiic u iunv of 
*650 lbs. to dr iw it d.'>under. • 


ON THE IMPORTANT USES«OF SODA. 

Few articles are of gif^ater importance: to the arts, 
manufactures, and domestic economy, than soda. 
It is essentially necessary for making hard soap, 
and forms an excellent substitute for tiiat article ;— 
as four ounces of the former, and six of the latter, 
are fully equal to sixteen ounces, or one pound of 
soi)p, ill washing, while it softens the haidest water, 
making a saving of from one-thirt^ to one-half the 
cxjiense, according as the oper.Uiou may he per¬ 
formed by hand, or by a machine. In the cleansing 
of worsted or llaniiel, the etl'ccls are fully evinced, 
which, when managed with wuim water, sou|^, ami 
potash, ac^quire an uiqdeasaut odour, and arc apt to 
shrink, in consequence of the rubbing, pnrtiinilaily 
if they be immersed in cold water; whereas, l)y 
using the fossil alkali, tht'se ineouveiiiences are said 
to be completely avoided, and neither the (juality of 
the goods will be impaired, nor Die hands of the 
women be injured hi the same manner as generally 
happens with the common ley. 

As frecpicut bathing or washing of the body greatly 
conduces to h(‘^th, it Ims been reeomtneiulid to 
dissolve, in the water so employed, a small portion 
of soda, or to wash with a towel wetted with a solu¬ 
tion of soup and soda, which opens the ])ores, and 
removes the urnileasant odour ari-^ing from prol'iinc 
perspiration; a similar application will be pio- 
ductive of equal advantages to horses that arc em¬ 
ployed for racing, post chaises, or other pulpo^cs 
where great exertions aie required. 

If a weak solution of soda be poured into foul 
bottle or casks, in which wine has been kept a con¬ 
siderable time, it will completely dissolve the crust 
of tartar which adheres to the inner surfac'e. Jh'ot 
tops, saddles, or bridles, arc effectually Hoansed ljy 
a solution of .soda, preseiving, at the same time, 
the original color of the leather. This alkali may 
likewise he employed for sweetening kitchen ulcn- 
siLs, ami particularly for removing grease or acnls 
from copper vehsels; because tlicse coinTctiiui**, 
when suffered to remain, form a strong poison. In 
a similar manner it is used for tin and iron vessels, 
to keep them from becoming rusty. UtensiN of 
the dairy that acquire an unpleasant acid smell, 
during the summer, and particularly after a thuiiih r- 
storni, though every attention be bestow'cnl upcni 
them, such fetor may be conqiletely removed by a 
small portion of soda, which will render the milk 
vessels perfectly sweet; w bile it neutralizes and 
dispels the acid ferment imbibed by the wood, which 
would taint the nnlk. The crystals of soda arc not 
less useful in a medicinal point of view; a solutioTi 
of it forms an eA'cclIcnt gargle for cleansing the 
throat, mouth, and gums, both in a sound and in a 
• deceased or ulcerated state; while it whitens tin: 
teeth, aiTd disMilvcs all incrustations that may In: 
formed on their surftU'C without injuring the cnaniil. 
And, if a small quantity of tliis liquid be occasion- 
ally swallowed, after washing the fauces of the 
throat, it is said eifcctually to remove a fetid Ineath. 
Soda is, ill many instances, preferable to magnesia, 
for correcting acidity in the btomach ; nay, ^ is 
even asserted, that it prevents the gout, gravel, 
stone, and simihir disorclcrs ; lastly, if the alkali be 
mixed with cream of tartar, in the proportion of 
fourteen parts of the former to twelve of the latter, 
it furnishes one of the mildest laxatives, namely, 
the llochclic salt. 
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Thk vij^oiir niul fiOMlincss of May is now moiH* fully 
ronfirinfd, and \\inn)ut yid yuildin;^ to the lan^^'id- 
iiessof the sultry months of July and Ant'iist; the 
yoinii'of animals sport in the glade, and luxuriate in 
the grassy and flower-enamelled flelds. Vegetation 
nolaiigeraj>pe{ir8 uipjied with cold, and the gardener 
no longer finds it necessary to shield hia plants from 
the slight frosts whic'h he nad reason to apprehninl 
in the last month. May has been called the Venus 
of the seasons—June the Apollo— 

‘ TIk* Illy l)fnni\ the \»^ar, 

Like i faiuM (lod dl llelx idei 

ANIMATKl) NATIJIIK. 

If there are lingering songsters who have not 
before visited us, the first week of the month will 
bring them ; and those >^ieh pursm*. their ])rey in 
the long evening can scarcely he Vaid, before tliis 
time, to have completely thrown olY their lorjiidity, 
and to revel in the hlaiidncss of the bright season. 
'J'he Sedge Sparrow and the Fly-eafcher wo may not 
before have seen. Tlu' various Owls and Bats are 
now more active and frequent. The smaller birds 
have hatched their young, and are t(*uching them to 
provide for themselves; the larger Wwl are not 
g(*nerally so early, nor arc the birds (d' summer pas¬ 
sage. It is not till near the dose of the month, 
that the Partridges, the Rail, the Phciisant, the Lark, 
and the (irouse, have completed tlicir nests and 
hat (died their eggs—having waited fur the grass to 
grow and the earth to become soincwhat dry, bo- 
hire they ventured to lay their eggs. Nor are the 
Swallow tribe more early, although their habitation 
is .so ditferent. Towards the end of the month, the 
singing birds gradually retire to the woods, and, ex¬ 
cept the Nightingale and a few others, leave oft* their | 
charming melody. ' 

The insect world is all alive: Bees swarm—\Vasps 
and Hornets abound—and numerous sjiecies of But¬ 
terfly, Moths, Beetles, and Flies, make their a])- 
pearanec. 

VKOETAIILI': LIFE. 

The flowers of the wdld and waste are infinitidy 
more abundant now than in any other month ; by 
tlie botanist the last week of this month and (he 
flrst of the next are more to be regarded than, ])er- 
haps, any others throughout the year. To enumeraie 
what pUnts he may ordinarily find w'ould occupy 
much space, ft may .suflice, perhaps, to draw- his 
iittention particularly in the early part of the inontU 
to the Sedge tribe, and to the OrchidcousiHimts, and 
rather later to the. family of the Glasses, the Um¬ 
belliferous plants, and the Ro.scs, and to collect the 
leaves of those Willows of which he may previously 
have obtninr'd the flow^ers. lie will be aware that 
it is not till late in June that he will find many of 
oqj alpine or northern plants ; the mountain regions 
are too cold to offer him most of theii**little beauties 
earlier than this. The ]»hmts of the. valley are, 
however, rieJi and varied—hi* will find the Goat’s- 
bertrd—the Piinpeniel—Glover, in its various kinds, 
—Wild Thyme—the Pheasant’s-eye—the Scabious 
—the *'ooov—Larkspur- ncoeklc—Greenweed 
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I —Bugloss—Borage—Mullein—Mallow— Hound's- 
! tongue, not forgetting 

*• 'I'he ll(moyKU(*klc gny, * 

Waked by Ibe <*ai lirealli of May," 

and hundreds of other plants equally bftiutiful, and 
many of them more pleiiiiful than those we l^ive 
emunei’ated. The Yellow Violet, and the pretty 
green Ladies’ Mantle I’lothe the lulls of Derbyshire. 
The Fern or Brake fills thii t^n'elcets and sandy 
fConAmons. The meadows arc yellow w’th the But- 
: tercuj). The woods of Kent abound with the Orchis- 
tribe, and the hedges everywhere.’’ ith the liawthorn, 
the Rose and the Privet. 

The Water plants, the tribe of Labiatm, including 
the Mint, Tliyme, for the most part belong to 
a later season. Yet some of them towards the end 
i of the month may he found in perfection, partieu- 
j larly the Yellow Iris, which so much abounds in 
[ many of our ditches, and on the river bank%. 

lSvrdknino OnSRATlOXS. ^ i, 

The .‘Reason for sov. ing, for sum men use, is i.ow 
over, except, ]ierl’:ips, a few late annuals. But in 
the early part of the month the gardene»’,,;s glad to 
avail himself of any showery weat^ior to tiiinsplant 
various of Ins crops—paiticulaily ilowcring annuals 
and bn*nnials. Jlis main attention, however, is di- 
reeted to preserve whieh he has before raised, by 
watering the tsmallcr kinds, uninoving suckers from 
his fnut-bearing shrubs; training and trimming 
the summer shoots of his espalier trees, and remov¬ 
ing and de.'‘troyingniiisects. In the kitclieu dcjiart- 
ment, he will still sow .’Icjns, Peas, mpd Tuniijis, for 
a late crop, also Carrots to be drawn young. JJe 
will also sow Endive, Brocoli, Savoy, Cucumbers 
for pickling, and other eroiis. Lgte in the month 
i.s the proper .season to propogatc numerous herbs, 
shrubs, trees, &e., by euttings. Thus, Pinks and 
Carnations must be piped ; the roots of Daisies, 
Thrift, Gentianclla, &e. must be divided and planted 
out, and slqis taken from the Lavender, the Rose¬ 
mary, the Soutlu, 7 nwood, and numerous of the pot¬ 
herbs, Tho.se half hardy annuals which have been 
raised by artificial heat, may be removed into the 
borders, as soon as the Mulberry comt's into leaf, 
whioli is considered by the gardener a.s a .sign of the 
(’asu.'d fro.sts and cold winds having left us tor the 
sea.soii; this, therefore, affords a criterion not 
merely for him to remove his tender annuals to the 
op(‘n grounds, but vvaiTunis him to bring «;is green¬ 
house planis into tlie open garden, that their beau¬ 
ties may adil to those of the general par.>;rrc. The 
gardener will not for,geU. also to take his bulbous 
roots from the ground, and to keep tlicin dry till the 
autumn, well kni»wdng tliat he thereby materially 
incr(*ases the vigour ^‘f their giYJwth in the following 
season. He will be careful also to take oft’ from 
them all offsets, that the sao of the parent may not 
be too much absorbed by the otfspring being at* 
tached to her. Ranunculus and Auemony roots 
should bo taken up us soon as their leaves decay. 
All these bulbs and tubers may be kept well on dry 
shelves, or buried in dry sand or sawdust—the 
roots, if large, uft touching each other. The blos¬ 
soming of the fruit trees is now over, and the gar¬ 
dener is already looking f'^rward to his earlier crops 
of Strawberries, Rusiiberries, Cherries, Peas, and 
Potatoes, which should be in the market frwE Iho 
open giound during the third week of June. 
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74 


MAGAZINE OF SCIENCE 


REFRACTING ^ND REFLECTING TELES: 
COPES. 

Asironomifff^ Trlescope .—'lhat this telescope was 
invented in the thirteenth eeptury, and peifcctly 
known to Rotjer Bacon, and <hat*it was used in 
England by F<.ronard and Thomas Ditjgcs before the 
time of Jansen or Galileo, can scarefly admit of a 
doubt. It is represented in fig. 1. It consists of 
two convex lenses AB, CD, lUc fortder of which^s 
railed the object gUisit, from its bemg iieAt the eye 
E. The’ object glass is a lens wiUi a. long foe il 
distance; and the eye glass is one of a short focal 
dihfancr.^ An inverted image O of any distant ob¬ 
ject ^^N is formed.in the focu.s of the -object glass 
AB ; find this image is magnified by the eye gl^l^s 
CD, in whose antefior fo( s it is placed. By ti/ic¬ 
ing the rays through the two letises, it will hr seen 
that they enter flie eye at E parallel. If the object 
M N is near the observer, the irnmge O will be 
found at a greater distance from A B ; and the eye 
glass CD must be drawn out from. AB to obtain 
distinct vision of the image O. llOnce it is usual 
to ft\ the object glass A B at the end of a tube 
longer than its local distuftcc, and tO' place the eye 
glass CD in a small tube, called the eye tube, which 
will slide out of, and into the larger tube, for the 
purpose of adjusting it to objeols at diiTerent dis- 
' tances. The magnifying power of this telescope is 
equal to the focal length of the object glass divided 
by tlie focal length of the eye glass. 

Telescopes of this coristnietion were maije by 
Campani Divini, and Huygens, of tlm enormous 
• length of r20 and I'Jfi feet; and it was with iiistru^ 
menta 12 and 21 feet long that Huygens discovercil 
the ring and the fourth satellite, of Sat urn. In order to 
use object glasses of suih great focal lengths with¬ 
out the incumbrance of tubes, Huygens placed*the 
object glass in a short tube atthe< 0 [i of a very long 
. pole, 80 that the tube could be turned in every 
posflijile direction upon a half and socket by means 
of a string, and brought into the same line with 
another short tube containing the eye glass, which 
he held in his hand. 

As tliese telescopes were liable to all the jraper- 
fiactions arising froip the aberration of refrapgibility 
and that of spherical figure, they could not show' 
objects distinctly when the aperture of the object 
gla.^s was great; and, on this account, their indg- 
fiifyuTg power was limited. Huygens found .that 
the following v.'«‘re the proper projiortions :— 


Focal longth 

Aportiiro of 

Fticrtl lon^'th 

Magnifying 

of M object 

tiic object 

t>r the I'yo 

gSaeit. 

Ulass, 

■ glass. 

power. 


0‘545 in. 

0-605 

20 

3 

. 0-94 

104 

33i 

5 

1 21 

,1*33 

44 

10 

1-71 

1-88 

C2 

50 

3'84 

4-20 

« lio 

101) 

540 

5-5)5 

197 

120 ! 

5-90 

6j2 

21G 


.fnithe astronomical telescope, the object, O, is 
,aI<Sray8 seen invened. 

TerreHtriol Teh hcupc. —^To accommodate this tele- 
scfme to land objects which require to be seen erect, 
tuelnstrumeut is constructed us ift figt 2, which is 
;tbe same as the preceding one, with the addition of 
^ two lenses EFfJpH, which have the samqj^ilHsal. 
length C D, and are placed at distances equal to 
double their ^ommon focal length'. If the focal 
lengths are not equal, the distance of any'two of 
’ thers must bc-equu) to the sum of their focal lengths. 


In this telescope theTprogress of the;rays is exactly^ 
the same as in the astronomical one, as far as L, 
where the two pencils of parallel' rays CjU DL 
•cross in their Qntej:ior foCua L of the'slboad eyO 
glass E F. These rays, falling on EP, form, in its 
priucipid focus, an ferect ivinge O; which is seen 
criJot by the Third eye glass IT, ns the rays, diverg- 
jijg'fnan (I in the focus of G H, enter the eye jn 
Vralkl pencils st K, Thb magnifying power of 
this ttdescope is the same as thftt of the former 
when the eye glasses arc equal. ^ 

• Gmhloan l^'elcscope .—This telescope, w^iich is the 
one used by Galileo, differs in nothing fioiq the%s- . 
tronomicMl telescope, excepting \i\ a concave eye^ 
glass C D, fig. 3, being substituted for the- convex 
one. 'fhe concave lens C D is placed between the 
image and the object glass, so that the image is 
in the primdpid focus of the lens. The pencil of 
rays A B A B P fall upon C D, converging to 
its principal focus, and will, therefore, be refracted 
into parallel lines, which will entef the eye at K, 
and give distinct vision of the'object. The magni¬ 
fying power of this telescope is foumh by the same 
rule as that for the nstronouiioak telescope ; it giVes 
a smaller and less a'greenble field of view than the 
astronomical telescope, but it has the . antage of 
bhowing the object erect, and of-giving more distinct 
vision of ifr. * 

Gregorian Reflecting Telescope .—Father Zuc- 
chiu:$ seems tq have been the first person who mag¬ 
nified objects by medns of a lens and a concave 
speculum ; but there is no evidence that he con¬ 
structed a reflecting telescope with a small speculum. 

James Gregory ^as' the fifat who described the 
construction of this ifistsument, buk he does not 
seem to have executed one; nnA the honor of doing 
this Nvith his own liands was reserved for Sir .Isaac 
Newton. 

The Gregorian telescope is shown in fig. 4, where 
A B is ic concave metallic speculum ‘with a hole in 
its centre. For Very remote objects the curve of 
the speculum should be a parabola. For nearer 
ones it should be an cllip.se, in whose farther focus 
is the object, and in whose nearer focus is the 
image; and, in both these cases, ilie speculutn 
would be free from spherical aberration. But, as 
these curves cannot be communicated with certainty 
to specula, opticians are satisfied with giving to 
them a correct spherical figure. In front of the 
large" speculum is placed a small concave one,* C D, 
which can be Qioved nl^arer to and farther from the 
large speculum by means of the screw at the 
side of the tube. This s])eculum should have its 
curvature, an ellipse, tbougl| it is genelrnlly made 
sphericaU An eye-pie/ie consisting of two convex 
lenses, E, F, placed at a distance equal to half the* 
sum of their focal ler ^ths, is screwed into the tube ’ 
arnmediately behind (he great speculum A B, and 
permanently fixed in that position. If rays M A, 
*N B, issuing nearly paralieji l-he extremities of 
a distant object, fall upon the speculum A B,-they 
will form an inverted image of it' at O. • 

If’this.imag^ O is farther from the small specu- 
luni C D than its princi|>al'focus, an inverted image; 
of it, P, gr'an erect image pf th{ real'object/ 
since 0 • is itself, an inverted one, will be formed 
somewhere between E and F, the raya passing 
the opening-in the specnhxia. This image r, might 
have been viewed and magnified by a 'odnye^ eye 
glass at F, but it is preferable to receive the con* 
Verging rays upoa d lens E, called tbe’ fiel^glaaa, ^ 
which haatena their convergencCf and forms tte * 
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imagfe ot 0 in the focus of the lens F> by which 
^ they are magnified ; or, what is the same thing, the 
pencils diverging from the*image P are refracted by 
F, so as to'enter the eye parallel', and give distinct 
vision of the image. If the object M N is brought 
nearer t]gi speculum the image of it, O, will 
recede from AB and approach to CD; ar^, coiMt 
fibqueiitly, the other image P in the conjugate focuS 
of C D will recede from its pftfbe, and ceas^ to be 
seen distinctly. In oruer to restore it to its pjlacc, 
we have only tA:urn the screw W, no as to rfinoye 
CDfartUbr from AB, and, consequently, farther 
from O, which will cause the image P to appear 
perfectly distinef as befor6. The magnifying power 
of this telescope may be found by the following 
rule: — 

Multiply thi focal distance of the great sfeculum 
by the distance of the small mirror from the image 
next the eye, .as formed ti^ the anterior focus of the 
convex eye glass, and multiply also the fof'al dis¬ 
tance of the small spcculun'i by the fqcal distance of 
thr^. eye ghiss. The c|uotient« arising from dividing 
4lie fmnieiwprdduct by the latter, will be tlie niag- 
^nifying power. 

This ^j|^^e^]>poscs the eye*piece to consist of a 
single 

The following table, showing the focal lengths, 
apei tures, powers, and prices of some of Short’s 
telcscop's, will exhibit the great superiority of re- 
fiecting telescopes to refracting ones 



CcutseffrainMJi Te/cseope.^^ The Cassegraiiuan 
telescope, proposed by M. Cassegrain, a French¬ 
man, ditfci's from the Gregorian only in having its 
small speculum CD, fig.- 5, convej^ instead of con¬ 
cave. The speculum is, therefore, placed before 
the image V of the object M N, and an creet image 
of M N will be formed at O between E and P ex¬ 
actly as in the Gregorian instiumeut The advan¬ 
tage of this form is, that the telescope is shorter 
than the Gregorian, by more than twice the 
length of the small speculum; and it.is generally 
admitted thi^t it gives more light, anti a distincter 
image, in consequenre of tlie .convex sppculiTni cor¬ 
recting-th(h aberration of the concave one.. , 

Apwioman Telcscopp.-~^'he Newtonian telescope, 
which may be regarded as sp^unprovement upon 
the Gregorian ou^, is fepresented in fig. 6, where 
A B is a concave sge^ulum, and O the inverted 
image which it forms of the objtH^t from which the 
rjfkys M N proceed.. As it js impossible to intro¬ 
duce the eye, into the .^ubc to magnify this image 
without obstructing the light which comes from the 
object, -admail plane speculum.C^D, inclined 45° to 
the bxis of the large Speculum, and of an oval form,; 
itsi axes being to pne onother as 7 to 5, placed be- 
twi cn the specfilum and the image O, in order to 
retlect it to a'side at P, so that yvf can magnify it 
with an eye g^s B, whic^ causes the rays to enter 
the eye parallcL The small mirror is fixed upon a 
sici.'dcr arm, connected with a sliijp, by which the 
(iiiiror nfay be made to approach to, or recede from 
large speculum A B, according as the image O, 
’'approaches to, or rcceiles from it.- This adjust¬ 


ment might also be eftcctcd by meting the eye hni 
E to or from the siipall speculum. The magtihy 
ing power of tills telescope is eqifnl to the foc/il 
length of the grt-.it speciilun: divided by that of the 
eye glass. 

As aboutdmlf of the light is ^ost in metallic re¬ 
flexions, JSir Isaac Newton proposed to substitute, 
in place, of the metallic speculum, a rectangular 
j^'ism, in which the light suffers total reflexion.— 
For this purposi*, however, the glass is required to he 
perfectly colorless and free from Veins, and hciice 
such a yrism has almost never been used. Sir Isaac. 
also proposed to make the two faces of th <4 prism 
convex, and by placing it bctwccA the image O and 
the object, he not only erected the image, but was*^ 
enabled to vifty tju^ magnifying power of the teles- 
cd{ie. The original telescope, constructed by Sir* 
Isaac’s own bunds, is preserved in the library of the 
Iloyal Society. 

The following table shows the dimensions of the 
Newtonian telescopes, which has been computed by 
tuking^a flue telescope made by ilawksbco, as a 
standard .. * 
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On account of the great loss of light in metallic 
reflexions, wliich, according to the accurate experi¬ 
ments of Mr. K. Potter, amounts to 45 rays in 
every 100, at an iiicidcnpe of 45°, and the imper¬ 
fections of reflexion, which, even with jierfcct sur¬ 
faces, makes the rays stray /ive or m’ times nioie 
than the same imperfections in refracting surfaces. * 
Dr. Brewster proposed to construct tlic Newtoiiiq|i 
telescope, as shown in fig. 7. O is the image m 
the object, CD an* achromatic or double prismj 
which refracts the image O into an oblique positipn, 
so that it can be viewed by the eye at E through a 
magnifying It-ua. Nothing more is required by the 
pris'm than to turn the rays as much aside as will 
enable the observer to see the imagfj without ob¬ 
structing thn rays from the object M N. As the 
prisms of crown and flnit glass which compose the 
achromatic prism may be cemented by a aubstancH! 
of iutermediute refractive power, no more light will 
be lost than what is.rellocted at th(2 two surbices.* 

In /naco of setting the small flpeculum, C D, of 
■ the Newtonian tploscopr, Fig. 6, ^t 45°, to tlie inci¬ 
dent rays, Dr. Brew'ster prophfed to place it much 
more obliquely, so as to reftjct the image out of * 
^ the way of the observer, and no ‘farther. Tliis 
would of course require a plane spnculiim, Cl), of 
much greater length; but the greatq* obliquity o. 
the refleetion would morei»than compensate for this 
inconvenience. It might be advisable, indeed, to 
use a smali*speculiini of dark glass, of a high re¬ 
fractive power, lAiich Ut great incidences reflects 
as much light as metals, and which is capable of 
being i|kufgh^ to *a much finer surface. The fine 
snrfac^^f some crystals, such as ruby silver, oxyde 
of tin, or diamond, might be used. 

A Newtonian reflector, iwMpw/ an eye glass, mny 
be nuide by using a reflecting glass prism, with one 
or both of ils\surfiices cuimavc. when the prism is 
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placed between the image O and-the great speculum^ 
80 as to irefleet ^he raya parallel to the eye. The 
magnifying power will be cqeal to the focal length 
of the great apeculanit divided by the radiua of the 
concave surface of the prism, if both the surfaces 
are concave, and of equal concavity, or by twice 
the radius, if only ope surface is con^ve. 

SPOTS, MOUNTAINS, &c., IN THE MOON. 

( Rt'fumeil from page 68* and condudod) 

It lias long been a disputed point among astrono- 
. metis, whether or not the moon is surrounded by an 
atmosphere. Those who deny that she is^ say that 
the moon always appears with tlie same brightness 
^wlien out' .mosphere is clear, which could not be 
the case if she were siirruundcd by an atmospl^re 
*like ours, so variable in density, aud so often ob¬ 
scured by clouds and vapours, 

A second argument is, that when the raoon ap¬ 
proaches a star, before she )>asscs between it and the 
earth, the star ncitlicr alters its color nor its situa¬ 
tion, which would be the case if the moon ^ad an 
atmosphere, on account of ike refraction wbicli would 
both alter the color of the star, and also make it 
appear to change its place. 

A third argument is, that as there are no seas or 
lakes in the moon, there is, therefore, no atmosphere, 
as there is no water to be raised up into vapour. 
But those who contend that the moon is surroiuidcd 
by an atmosplu^ro, deny rliaf slic always appeiirs ftf 
. the snipe brightness, even when our,atmosphere ap¬ 
pears Cijually clear. -InstaiKjes of the contrary arc 
mentioned by IleA’elius and some other astronomers, 
but it is unnecessary to take any -further notice of 
them here. In the case of total eclipses of tlie moon, 
it is well known that she exhibits very difTerent ap¬ 
pearances, which it is supposed are owing to changes 
in the state of her atmosphere. It is remarked by 
Dr. Long, tliat Newton has sliowm that the weight 
of avy body on the moon is but a third pai t of the 
weiglit of what the same body would he on the 
^^th, from which he concludes that the atmosphere* 
m the moon is only onc-third {'art as dense as that 
df the earth, and iherefore it is impossible to pro¬ 
duce any sensible refraction on the light of a fixed 
star which may pass through it. Other astronomers 
assert that they have ohservqjl sucsli a refraction; 
and that Jupiter, »^.'iturn, and the fixed stars, had 
fbeir circular figures changed into an elliptical 
one joh these occasions. But although the moon 
be surrounded by an atmosphere of the same nature 
. 08 that which surrounds the earth, and to extend 
as far from her surface, yet no such clFcct as n 
gradual diminution oAhe light of a fixed stnr^could 
be occasioned by It, at least none that could be 
observed by a spectatgr on the earth. For at the 
Jieight of 44 miles our atmosphere is so (;are, tluit*| 
it is incapable qf refracting the rays of light; now 
this height is only the 18th part of the earth’s dia¬ 
meter, but *BS clouds * are never observed higher 
than 4 miles, it therefore follows that the obscure 
part of oixi;» atmosphere is about the 2000th part of 
the earth’s diameter, and if the moon’s ajiparcnt 
diameter be divided by this uumbv, it will give the 
angle under which the obscure part oP her atmos¬ 
phere will be seen from the earth, wHicL^b not 
quite one secondjt a space pas&d overly t^Pbdou 
in less than two seconds of time. It can, there¬ 
fore, scarcely be expected that 'any obscuVation of a 
star could be observed in so abort u time, although 
it do take place. 


^' As to Ae- argument agaihst a luibar ntl 
drawn from' the conclusion that tl^sre ar 
or lakes in thertboon; it proves notlung', 
is not poAtively known ‘whether there is « 
in the moon or not. 

The question of a lunar atmosphere sei 
at last settled by the num vous and accui^ 
'Ration# of the celebrated, astronomers, 
and Piazsi, who hay,? proved as cbnviucini 
■ nature of fbe subjci^ seems to allow, that 
has really an atmosphere, though ^^-luch I 
than «urs, and scarcely exceeding in bei| 

' of the lunar mountains. ' 

* It is remarked by Dr; Brewster^ ** The 
scenery of the moon bears a stronger res 
to the lowering sublimity and terrific rugg 
the Alj^ine regions, than to the tamq^^ineq 
less elevated ^conu^ies. Hugh masses of 
at once from the plains^ and raise .thei 
summits to an immense height in the f 
projecting crags spring from their rugge 
and, thiratening the valleys below, seem t 
fiance to the of gravitation. ArouqJl 
of those frightful eminences Tire strewpd r 
loose and unconnected fragments, which'tii 
to liavo dotaelii‘d from their parent U '.-.-1 
wo examine the rents and ravines ^f^-nch ac 
the overhanging cliffs, wo expect every 
that they are to he torn from their base, ■ 
tlkc process of destructive .se[>aration whicl’ 
only conteniplalcd in its effects is about I 
hibited before us in tremtindous realit 
mountains called the Api>erinines, which ti 
portion of themoon^s ^ysc from north-east t 
west, rise with a precipitous and craggy fri 
the level of the Afarc Imbrum. In semn 
their perpendicular elevation is above fou 
and tliough they often descend to a much lo\ 
they present an inaccessible barrier to t^n 
east, while on the south-west they sink i 
declivity to the plains.” 

The caverns which are observed on the 
surface are * no less remarkable than the rc 
mountains, 8ome\)f them being three or fo 
deep, and forty in diameter. A high angirl 
of rooks, marked with lofty peaks and little 
generally encircles them, an insulated nr 
frequently rises in their centre, and boinctin 
c.ontain smaller cavities of the same natn 
theniselves. These hollows afte most numi 
the south-wed: part of the moon, and it 
this cau#e that this part of the moon is me 
iiant than any other part of her disc. The 
trfinous ridges which encirqlc the cgvijiies, 
the greatest quantit^sof and, from tht 

in every possible direction, they appear n 
time of full moon, like .a number of brilli 
diations issuing frOTti the sftallest spot, 
Tycho. 

It'is difficult to explain,• wjt|> Any degree 
bability, the formation of the'se ^ iixirqense ci 
it is highly probable that the earth vfoul^ 
the same figure, if *aU the seas and lakes w 
moved ; and that the lunar cavities are eitl 
tended, for the reception of water, or that tl 
the beds of lakestand seaS which ltavo» forme 
' isted in the moon. 

The circumstance of tlftrc being no water 
moon affords a strong proof of the tnitti 
theory. * .* > 
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• ’ GRANITE,. ' ; 

♦ 

Is an aggregate rock, ttie essential ingredient of 
wliich are feldspaft quarts^ and mica, b^ing'the 
same, as those of ghoiss, from which granite differs 
chiefly in the arrangement of the three component 
parts: th^ being minglb without order or regii* 
Idrity, produces a graiiuw structure, while of 
gn'Jsiss is generally slaty. The use of granite for* 
architectural and econuraical [ftfrposes, is perhaps 
no where more amply displayed fhan at Petersburgh, 
jsrbere not only tim imperiuL and other palaces^ bu( 
CTCn ordinary dweUiiig-houses, have their lower 
parts lined, yntb sbibs of granite. The left bank of 
the great^Neva, from the Foundry to the Gulf of 
Cronstadt, and both banks of the Fontanka and of 
the Gatliarine canal,' are lined by liigh walla con¬ 
structed of such slabs of granite; as areP many 
bridges over the Neva, balustrades, Cfcc. The pillars, 
stairs, balconies, dco. in the palace of Cronstadt, 
*arc almost all'of the finest kinds of granite. I'hose 
employed for ornamental architccturg are cut and 
poMohed byalupidariesbut those intended for less 
dhficatc pnF))0se5, such as cOnrinon slabs, steps, 
cylinders, troughs, ifcc. are wfirked by peasants, 
partlculanifa^l^jioBe of Olonesk. The government 
towns, hawev^^Ioscow not excepted, arc too dis¬ 
tant from the, chief granite mountains, to be enabled 
to make frequent use of that rock for the above 
purposes. Granite has been more particularly ap¬ 
plied, together witli sienite, for the purposes of ar¬ 
chitecture and statuary,, by the ancient.’?, especially 
by tile Egyptians; and many very intcrc.sting moriu- 
meuts of*thojr skill and paticnec^re still oxistiiig in 
the coUections^bf aatiquiti^s.*. Mr. Brande has di¬ 
vided the different gruaites used in the arts after 
their predominant colors ; the following are the 
principal varieties, in which, however, the black- 
aiul-wliite kind 4a not included, one of its ingre¬ 
dients being hornblende, w'hiCU assigns it a place 
among the sicnites. 

Grey Granite qf Chessif ui the department of tlie 
Rhine,^ consists oi while quartz and black laica, 
with large crystals of rose-colorcd feldspar. The 
columns of the Eglise d*Enee (ancient tentple of 
Augustus) at Lyons, are of this kind of granite, 
which has also been worked by the Romans, 

Grey Granite of Thain^ consists of grey quartz, 
black niftii, and white feldspar crystals, which are 
sometimes from two to three inches long. The 
quarries of this granite are on the roi^ from Lyons 
. to Valence, on the right bank of the Hhono. it is 
very well adaj)ted for the construction oflargu^monu- 
ments,^ TlH granite of St, Peray, not Tar from 
Thain, is exactly like this^ eiy:q|pt that its feldspar 
crystals are of a rose cofor. 

Grey Granite qf Levezzi, a small island near Bo¬ 
nifacio, sontlr of Corek^i in the strait's which sepa¬ 
rate that island from Sardinia, is coinpos>^d chiefly 
iof small irregular%rystals^of feldspar, mixed with a * 
little black mica, beside*s which it contains also feld¬ 
spar crystals, sff d mflk-white color. In the quarry 
of tiiat isl^d a large nnfiniahed column is to be seen^ 
which had been relinquished by tlio Roman workmen. 

Grey Granite of iUba, —Its grain ia pi*etty uni¬ 
form ; its color sometimes approacl^s to light violet. 
There are four columns of this variety to be seen in 
the Muscc Nttpoleoa: t^qy^were taken out of the 
church which contained .Uie tomb .of Charlemagne, 
at ^^iji-la^Chapelie, The.grey granites are much 
mure common than the green or groenUh, of which 
tlie following deserve to be mentioned, . 


Antique Green Granite ,—Its predominant ingre* 
.dient is white quartz, with herf and tiiereaome light 
green feldspar. There is a column of it in the Villa 
Pamfifl, near Rome. ^ • 

Fine Grained^ Antique Granite ,—(Bosalte verd 
oriental.) The compouent parts of this soit are so 
minute and ^htimately blended, that they can 
scarcely be distinguished by the naked eye. Its 
color approaches to deep olive. It is very hard and 
, tabes a fine polish. The Egyptians have much em- 
^oyed it for the construction of monuments; and 
sivevdl statues of it may be seen in the Capitol and 
the Villa.'Albani*. There is another variety with 
white spots, known at Rome uuder the name of 
Basalt 0 Orientate pidoehtoso ; but it is very rare, 
for there are but two columns of it in existence, 
namely, in the church of St. Pudcntiaim at Rome. 
Some varieties bearing that name are .selenite. 

Granite of St, Christophe : coiiipohcd of violet 
quartz, while feldspar, and green mica. This mag- 
iiiticcnt rock is found at Oisans, in the department 
of the Isore. 

<*orsiean Orbicular Granite ,—This beautiful rock 
(which )irobab)y belongs W the sicnite formation) 
was dibcovertd J)y M. itarral, in the island from 
which it dciivea its name. Its composition is very 
extraordinary ; it has a basis of ordinary grey gra¬ 
nite, which, however, in most pads exhibits a eon*- 
siderable portion of hornldcndc. But wh:it‘ more 
particularly characterizes it, is a number of balls, of. 
from one to two inches in djameler, each composed 
of scveial cipicentric andperfcctly parallel lasers, Iho 
outermost of which, generally white, opaque, and 
two or three lines thick, ia composed of quartz and 
feldspar, blended in various proportions, and exhi¬ 
biting Ji radiated appearance,- rather converging 
towards the centre of the ball. The second' layer, 
which is of a greenish black color, and about one line 
thick, is composed of fine huuinar horubleude ; and 
this is succeeded by a wliite and iisnally tiaiuslucid 
quattz layer, oKaboUt four or live lines in thickness, 
inclusive of two or three very thin layers of horn¬ 
blende, that are commonly seen within the substance 
of this third principal lajt r, Kaeh of llu se lUycrs 
is generally of equal thickness iu the whole of iU 
ciroumfercuce. These three parts may ho considered 
os the coating: the interii»r gf esich ball is IchS de¬ 
fined than the surrounding luver.^, and consists of a 
blackish and a whili.sh .substance, the former sur¬ 
rounded by, and passing into the laUei, Ih^ centre 
of which 18 usually u dark grey .spot. The quarry 
of this rock is unknown, a single blo<‘k only' baviiig 
l)ee;i found iu the gulf of Valinco, in ( orsica its 
weight was about Bflib.; but it wikh soon broke 
into small fragments, which aie now distributed 
among collectors. 1'here us a beautiful vase of it, 
cmc foot six inches hii»h,iri the cabinet ofM. Dedroc, ’ 
fThe gtanite of Corsica is figured by M. Faujas do 
St. Fonil^ ill his Essai de Gduloyte, md in Mr. 
KOwerby'a E.rotic Mineraloyy, Among the red 
granites, wc have what is called red oriental yrauite, 
which usually contains horjiblende, oftcu in largo 
separate pntehc.s. 

Bed Granite of 2ngria.>^*^Tins granite," says* 
M« Patrin, **is distinguished from others in tlj^^ 
that the feldspar Instead of boiqg ia grains, or pa- 
rallelopipcd crystals, as In most other grunites, 

. coDStaq^y appears im the shape ' of round or [oval 
pieces, of fiom half an inch to two tucLes in diam¬ 
eter. This granite takcif a very line puliiib, and in 
this state exhibits the feldspar in the shape of white, 
round, or oval fehaioyanO ir rctdUh 
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ground. The rock, which newts aa a pedestal of 
file equestrian*atatufe of Peter the Great/ at SU 
Petersburgh, is.of this granitg: the block was ori¬ 
ginally H2 fedc long, 21 feet thick, and 17 feet 
wide; bat, in ordci to give to its present shape, 
imitative of a picturesque natural rock, it hgs been 
much diminished in size. .This block was disen¬ 
gaged from a swamp, about forty versts from Peters- 
burgh: its weight was calculated to be above three 
millions of pounds." We have seen Several frj%- 
ments tliat were detached from the very block forn;^ 
ing tiie pedestal of the statue; but in none of them 
did wc observe the form ascribed hy Patrin to the 
feldspar. The public summer promenade-garden at 
Fetersourgh is.decorated with a superb colonnade 
of this granite: ihe columns, which arc sixty in. 
number, are of the Tuscan order; their shaftSF 
made of one piece, are about twenty feet high, and* 
three feet in diameter. The island called Kotlin- 
Ostrpw, on-which is the fortre; 38 'of Cronstadt, is 
cohered with blocks of this granite, the fejdspar’of 
which sometimes of the kind called Labradorstone. 

Rffl (Jranife of the Vosaeif This 

graniCc'is composed of larije Tamitnc of rosc-colorcd 
feldspar, grey grains of quartz, and^ small scales of 
mica. It has so strong a rescmblauce to the Egyp¬ 
tian red granite, that it isdifKcult to distinguish 
them. ^ Its quarries are on the heights of JMonUujcu, 
near the Papean mountains, in the Vosges. 

Vtolvt Granite of /?///«,—The fc]dsj>ar of this 
variety is in large \iolct crystals. The pedestal of 
the equestrian statue, in the Piazza dellof Santissiipd 
Annonziata at Florcnde, is made ,of it, as also the 
sctdcR in the chapel of St. Laurence in the same town. 

R(m^col(ft'ed Granite of Bapeno, —This beautiful 
granite consists ' of flt^sh-cblored feldspar, white 
quartz, and some grains of black mi'ea. Consider¬ 
able quarries of it are* found on the borders of the 
Lrtgo Maggiore, which are worked witboul; inter* 
mission, for supplying Milan, and the whofeof the 
neighhourjng country, with this granite. It takes a 
very fine polish: here and there it exhibits ribands 
or zones, of a grey color, which arc composed of the, 
same ingredients us the rest of the mass, but reduced 
Into very minute'paVticles. Many i?oluiims, por¬ 
ticos, &c, are seen ^ it at Milan. The name of 
.graphic granite is given to tliose kinils in which the 
feldspar forms large concretions, intermixed with 
grey quartz crystals, exhibiting, when cut trans- 
versely, angular, mostly shaped like, u 7 ; while 
qtficrs are loss regular, and bear a distant rcsernblauce 
to rude alphabetical writing. Tliey are not considered 
to be genuine granite by some mineralogisls. m 

Graphic Granite of PorUoy^’^Hhc feldspar is of 
various tints of pale flesh-red ; the quartz daik, but 
transparent, with now and then some small particles 
•of mica. .This rock is minutely described by JJr. 
Hutton, 

Graiihic Granite of Sibcria,^\ls feldspar is of a 
,yellowiislrwhitc, or reddish color ; the quartz, exhi- 
' biting n.;«res similar to those of the quartz in the 
preceding sort, is of the variety called ^moky topazi 
Mica occurs in it in,small nests, and in acicular 
crystals. 

jigrnphic Granite of Autun.r^Oij^ pale rose color; 
quartz crystals grey, very numerous p found iu the 
neighbourhood of Autun, dl^partment of Saune and. 
Loire, particularly at Marmagne. This, -A Mr. 
Brand's opinion, is the most beautiful of ajl granibes. 
Another variety of this stone ia.^fqiind at the same 
, place: its feldspar ii^ while; the; quarts grey, in 
^ small stale ; it is suscc|>tlb{c of"»fine polish. 


Graphic Granite^ cf Corsica. —Likewist of a rose ‘ 
color; but generally paler.that of Autuh, from . 
which it is also distinguishable by its quartz orystuU 
being larger, and atgreater distance from each oilier. 

It contains some thinly dhjsemiqated bronze-colored 
mica, and takes a fine polish. 

*7'b6 , above gives no account whatever of lho|e 
anitKs which our own islands produce, and thbis 
e more reniaTka)))e, as we can bpast of some of 
the finest granite in^the world, both of the f^d and. 
the grey species. The fine red^granite procured.^ 
fironsthe quarries of Devonshire is not»to be sur-*. 
passed in color, clearness, and Capability of taking a. 
high polish by any other in the worlds Theco are 
two splendid columns of it, each made.of a single 
block, in thcKiilg's Library, at the British Museum, 
which j!o&t .£1000 a pibce. They were made in ri¬ 
valry to similar columns at Petersburgh, of the red 
granite of Inrgrla, as before alluded to. Adjoining 
these columns arc two.equally magniheent |jiUstcrs 
of the grey granite of Aberdeen,'also of a single 
block. The wdue of this species to jis ^an scarcely 
be too highly ajipi'qt'iuted; it is th.il;, species 
which our bridges apd gieut buildings arc erected, 
and wliich broktm into fragments of reejuisite sIk is 
used to p.'ive the ]iuhlio thoroughfu‘<rB-T» I'bc Irish 
granite, sonic of wJiich is grey, otlfer Hesh-colored, 
is also much esteemed. • * 

^SOLUBLE GLASS. 

A siMPi.K silicate ot potassa or soda, which unites 
perfect solubility in boiling ‘Water to some of the' 
general projici'ties of common glass. In the liquid 
srate, it may he .ippliqjl to cloth or^wood,- for tlic 
purpose of rcndci iug therrf incomhiistrjlc. In fact, 
by the evaporation of the water in wliioh it is dis- ' 
solved, a layer ,of a substapee capable of fusing ‘ 
wiicn heated, is deposited on these bodies, that pro- 
tect.s them from the contact of air necessary for their 
combustion. The following account of its manu¬ 
facture and uses is derived from a translatidn by 
Professor Kenwidc, of the Trait4 de Chimie appiiqve 
fl'ffj; Alr^af, par M. •Dumas. 

Pr< 7 >«rfl/ion.—^lioliible glass mny be obtained by 
dissolving pure silica, obtained by precipitation, in a 
boiling.snlutioiVof caustic potassa ; but U>is pcocesk, 
being both inconvenient and costly, cannot be prac¬ 
tised upon a large schIo. When sand and cq^^bcTnate 
of potassa arc heated together, the carbomc acid is 
never wholly driven oi!', except when the sand is in 
e^xcess; but the whole of the carbonic acid may be 
expelled by adding powdered charcoal to the mix- <* 
ture, ill such proportion that the carbtmic acid of 
•that part of the carbonate which ia not (focoruposed , 
by the carbon, the (^rtioific oxide escapes, and the 
pottiasa thus freed, cither sublimes, or combines with 
the gla.ss already foriried. 

Tiio sand freed frudi lime aifl alumina, and car¬ 
bonate nf potassa (pearlash) are {pkeii in the pro¬ 
portion of 2 of the latter te 3eof the former, and,toV 
10 parts of pearlasli and 15 of sapd, 4 parts of char- ^ 
coal imist^not be token ; on the contrary, U;the form ; 
of })OUsh employed be-not sufficiently pure, a larger 
proportion of charcoal may.be-advantageously ein- \ 
ployed/ This shbstiince accelerates • the :fusion pf 
the glass) and sef^aratesfr-ont .it oil thPcarbonlcaoidi 
of w hioh there would otl^rwise remain small quan¬ 
tity tliat would have eni Ifijuridusi efiecL In other 
TCspcclSi.the same preeautipns thht are embayed iit ' 
the manufactureof common glass are to be observed. 
Tlie materials'must be jirst Well mixed, them^tted^s 
on) dnaily ut^lted ln a,glass pot,:uhiUnhb mass ber‘ ' 
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. comeH liqtftd l^nd homogeneotin* The incited matter 
is taken out of the pot with an iron ladle, and the 
potdfl then filted With fresh fiit Thirty poniids of 
pfarh«h; 45 ofsandi and I 21 b 0 « of powdered char¬ 
coal may be taken for a'eliarge ; with this quantity 
the heat must be continfl)^ for five orsU hour/i. 
The crude ^glasa thus obAuied is usually full of air 
> bubbles { it is as hard as common glass of a hlaok- 
ish grey color, and at others is ysUowish or reddisli: 
these Bte indications tliat the quantity of charcoal 
has nft bpen sofQKent.^ If it be exposed for Sohruf 
weeks'^to the oir^ it undergoes slight changes, Whicli 
rather tend to improve than injure its qualities.* It 
attraf*ts a« little Indistute from the air, which slowly 
penetrates its ihusa, without changing j|^ 'u|^rcgation 
or its appearance; it merely cracks j^nnu a slight 
efilorescence appears at its surface. If it be esposed 
to huat, afber it have undergone this change, it swells 
np, owing to the escape of the aqueous'matter it 
. has absorbed. In order to prepare it for solution 
in boiling water, it must be reduced to powder by 
shippers; this ^^.re not done, it wouM dtssoivc too 
fAl^yly Ot\g part of glass requires from 4* to fi of 
water for its solution. The watqr is first heated to 
ebullition ; this m ust be continued three or four hours, 
until^o is dissolved : tlie liquor will then 

have acquired tW proper degree of concentration. 
If the ebullition be checked before this state is 
attained,, carbonic acid will be absorbed by the 
potassa from the air, which will produce an injuri¬ 
ous effect; for the same reason, too great a quan¬ 
tity of water must not fie employed, for during'the 
long evaporation it will readilg combine with the 
potassa, and ^use a precipitation of the silica, 
when the liqUor beeomet too thick, before the 
whole of the glass le mssolved, boiling water must be 
added. When the solution has acquireil the con¬ 
sistence of syrup, and a density of 1.24 to 1.25, it 
is sufficiently concentrated, and fit for use. It is 
then permitted to rest, in order that the insoluble 
parts may be deposited ; while it is cooling, ^ peU 
liole forms upon the surface, which after a time dis¬ 
appears of itself or may be re-dissolved by depres¬ 
sing it in the liquor. This pellicle begins'to appear 
during the ebullition, and its coDceutradoo. When 
the crude glass is of a proper composition it contains 
but a .few saline impdrities, and no sulphuret of 
poUsrium, it Vnay bo treated in the way we have 
described*^ but if it contain any notable proportion 
of these substances, they inust be separated before 
it ia dissolved; this separation may be effected in 
the following manner :~The powdered' glass aia ex¬ 
posed to the action of the air for tlirqe or four weeks, 
daring whicti time Ai moist' weather, ‘it must be 
broken up. The glass/ as Ire babe stated,, attracts 
moisture from the air, and the foreign substances 
eitheroeparate or effloresce. It then becomes easy 
o remove them froi# the glass. It is sprinkled 
Witfabwater, and frequently stirred. At the end of 
three hours the liquor i^ removed, it will then con¬ 
tain a part of'all tlie;sii]}ne impurities,"aiid a little 
of the silicate iff potassa; the powder is ‘again' to 
be washed with fresh .water, and the solution ieaves 
nothing to btsdesired; To|>reserve it in the Uq;uid 
form no .particular carp Is necessary, os even after a 
longspaoeof time it ijuidergoesno.perfsptibje change, 
if thq j^Iutmn have rheen properly prepared. The 
only pri^autidn is not to all^ too froo an'access of air. 
to it A similar productniay be obtained by^ugfng a 
carhoua^^ipf soda Instead of one of potassa.s« In this 
ci^Q, two parts,of. the soda of the shojps is requked 
.forone pfglliM* This glass Art .thh same proper^ 


ties as the other, but is more valuaUe in its uses* 
The solution of these two kinds of glass msy be 
mixed hr any proportiiu whatever, and this mixture 
is more serviceable in aome cases, than either of 
them separately. * 

Proporiien.^SohxWe glass forms a viscid solution, 
which when conccntraled becomes tur|)id and opa¬ 
lescent: it has an alkaline taste and rc-action. 
Tl^ solution mixes in all proportions with water. 
When the deusit^ of the solution is 1.25, it contains 
nearly 2S per cent, of glass; if the concentration bo 
carried beyond this point, it becomes so viscid that 
it may be drawn out in threads'like molten gloss* 
t'inally, the'liquor passes to of a vilieo’ttS 

mass, whose fracture is conchoidal; it then resem¬ 
bles common glass, except in liardness. W'heu the 
solution is applied to other bod.ies, it dries .rapidly 
at edmiuoh temperatures, and forms a coat like a 
variirsh. Soluble glass when dried does not undergo 
any perceptible qhaiige whVxi exposed to the air, 
nor does it attract from it richer moisture or car¬ 
bonic acid; neither has the enrbonte acid of tlie 
.atmosphere any well marked action on the eonceii- 
liated solution ; but wlfcii a current of carbonic 
acid Is i>asscd tiffough the soluUuu, the glas^s is dc- 
composetl, and hydrate of adica deposited. But a 
weak solution becomes turbid on exposure to the 
air, and is after a time decomposed wholly. When 
the glass is impurcj. an efflorescence is formed after 
a while, which maybe produced cither by the car¬ 
bonate and hyposulpliate of potassa, ot by chloride 
of potassiuifi. Soluble glass dissolves gradiiolly 
without residuum in boiling water; but in cold 
water the solution is sq slow as to have^ led. to a be¬ 
lief that it does not dissolve at all. It howcvelr never 
bccotnes entirely insoluble, except when it contains 
'a much larger proportion of nilica, or when it is 
mixed with other hotlics, such as the earths, metallic 
oxkles, &c., with which double or triple saitgare 
formed, as is iKe case in the common glassed. 
Soluble gliss whii:li 1ms been exposed totho air, und 
is afterwards submitted to the action^ of heat, swells 
and cracks at first, and mcdls with difficulty; it then' 
'loses about 12 per cent, of its weight. It therefore 
contains, even when solid, a considerable qmmtity 
of water, wliich it docs not lose when simply dried 
by exposure to the air. Alcohohprecipitatea it un¬ 
altered from its solution In water. 'When the solu¬ 
tion is concchtrateil, but little alcohol 4 b required 
for precipitation, and it need not be highly rectified^ . 
Pare soluble glass may therefore be i^sily obtained 
from an impure sohition by the use of alcohol. 
The alcohol^ being added, the gelatinous precipitate 
U permitteil to settle; the supernatant liquor la 
decanted, the -precipitate -collected, rapidly stirred * 
afte/ the addition of a little cold water, and subjected 
to pressure. In truth, however, this,process is at¬ 
tended with some loss, for even cold water will ra¬ 
pidly dissolve the precipitated glass in consequence 
of its minute division. ' The acids decompose the 
solution of glass. They also act upon it when solidi 
separating the silica in the form of x>owder. 

< To le ctintinuetl) 

CAinete Aif^-^An inlerestlngeiperiment hw ' 

r^nllf been madA^aJ; the Royal Mint, in the pre- 
■tnea of its principal' ofiicers. - * A a<‘t of Chinese 
tSeights -as cOmpiuctFvHh the English standard, ’ 
and the resulW were found perfectly to correspond 
with similar cofopatisoiU jmade in China, nearly n 
contury ago, by, the mtndonary Dahalde, sdentilio . 
mempryp . •“ 
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MtoCAIi receipts. 

Poi<on Diesojliw 1 ounce of bichlo* 

ride of mercury (corroriiye fublirpate) in a pint of 
rectilied epirifa of wine, a^d add 4 ounces each of 
castor oii and turpentine, 2d. receipt.—Reduce 
1 ounce of" bichloride of mercury, and 1. of white 
arsenic to a tine powder, mix with it 1 onnee^ of sal 
ammouiafc in powder, 2 ounces each of oU of turpen¬ 
tine and yelJtiw wax, and 8 ounces of oUve oil; put 
all these in a pipkin placed in a pan of boiling 
watey; and, when the vrax is melted, stir the whole 
till cold in a mortar.— Braude^' Chemistry. 3rd. 
•^A soluHon of sulphate of copper. 

fly Water .—Either of the above receipts may 
be used, but being poisonous, should not be placed 
whtro ciuldVen havjj access. What 19 as good, and 
perfectly harmless, rveept to the flies, is the water 
in wliich rjuassia has been boiled. It should be 
somewhat sweetened. 

Balfyi 0 / Gile/ifL — fSolomon' 9 .) An empirical 
medicine, which is nothing but a disguised prepara¬ 
tion of tincture of cardamoms. 

Babn of Mcica .—^'riift is rareW, if ever, to be 
produced genuine in Turkey, rnuen less in^England, 

It is a liquid resin, oiw a whitish color, approaching 
to yellow, with a strong aromatic smell resembling 
that of lemons, and a pungent high-flavored taste. 

It is much esteemed in tlie East as a cosmetic.— 
What is sold here for balm of Mecca, is some of 
the finer balsams scented with oil of lemons. 

*jRalm of llahasiri, (Jordan' 9 .empirical 
nostrum, prepared by disguising common gin with 
oil of ro.somary. 

Balsam of Honey. (HilVs .)—A nostrum pro- 
, pared with equal weights of honey and balsam of 
Tolu, and diluted with rectified spirit. Without 
the spirit it would be a good expectorant. 

« paham of Honey. {Pectoral .)—This is simply 
the Alcoholic tincture of Benzoin, or Balsam of 
Tolu. It contains no honey. 

. JDaVsam of Horehomd. (Ford's.) — A nostrum, 

’ thO active ingredient of which is opiuni*, being ai^ 
infusion of horehound and liquorice-root with a 
large propprtion of brandy and opiumj with cam- 
. {dior, benzoin, squills, and ho'noy; and flavored 
with oil of anise. 

Balsam qf Life .—This is merely the compound 
decoction of aloes. 

Balsam (f Liquorice .—A nostrum prepared with 
liquorice^ ojjSium, and balsam of Tolu. 

Barclay's Anlibilous Pills .—^Take 2 drams of ^ 
extract of colocynth^ 1 dram of extract of jalap,* 
1| dram of almond soap, 3 drams of guaiac, 8 
grains of potassio-tartrate of antimony, 4 ilrops 
each of. the essential oils, of juniper, caraway, and 
rosemary, make into a mass with syrup of buclc- 
thorn, and divide into five doa^en pills. • 

Byteman's Peeforal Brops.^X nostrum whose 
basis is tincture of castor. Take 2 ounces' of castor, 

1 Qunc« each of opium and oil of anise, 8 ounces of 
camphor, 2 ounces of sweet fennel-seeds, 4 ounces 
of'tincture of antimbUy, and 10 pounds of proof 
spiilt ( color it with cochineal. Other formulu are 
?^ven,*varying in the *proportiens,« and .sometimes 
in the ingredients. ^ 

Bates's Anodyne^Bakam.^Tbis nostrunf ittjie 
compound tinotiiee of soap' and opiium', and is pre^ 
pared with I ounce of tincture of opiam,'' and 2 ^ 
ounces of opod/;fdp(v > ^ . 


Bailley's Green Senna, Po«*rier.—'A nostrum, 
supposed to be senna leaves heated till they become 
yellow, and then mixed with powdered cb^rcorll. 

Baidey's Liquor Opii Sedafivus .—A seeftt pre- 
pafatioii, which is a powerful narcotic, of more - 
uniform and mild effect Aao other preparations of 
opiup. It is chiefly* composed 'of acetate of 
i ^'morphia, and may be imitated by macerating i^ith 
‘ "tartaric acid the dVegs left after making tipeture of 
opium. Mr. BiittJey’s preparation does nejt. keep 
^wey without the addition of spirits, which impair 
its superiority as a mild narcotip. 

Tiear's Grease .—There are two sorts of this*: 
one of the consistence of thiclf olive oiH which is 
procured bj^boiling, from- the fat about the qaul 
and the intestines of the aniniikl; the other, much 
harder, and in appearance like frozen honey, ob¬ 
tained from about the kidneys. Botii sorts have a 
rank, rancid, and intolerable smell. Rancid lard 
is often sold for bear’s grease. 

Biiteriny. or corruptly a fraudulent pre¬ 

paration,\sord to brewers uud oSlaerS fhr adult'rat¬ 
ing beer, and compiled of coculus indl ^is, liquo.Isf,'^ 
tobacco, quuasia, mid sulphate of iron or copperas. 

A similar preparation is sold for the purpose 
under the name of bitter balls, 

Black Drop^ or the Lancaster or Manchester 
black drop, or the Quaker’s black drop. The fol¬ 
lowing is the original receipt, published by Dr. 
Armstrong take ^ pound of opium sliced, and - 
3 pints of good verjuice, Ije ounce of nutmegs, and 
\ ounce of saflVon. Boil to a proper thickness, 
then add } pound and two spoqufulls of yeast; set 
the whole in a warm q^ace near tte fire, for six or 
eight.weeks, then in the opei^ air, till it becomes a 
syrup, ivhen it is to decanted, filtered, and bottled 
up, with a little sugar added to each bottle. One 
drop equals three of tlie Tincture of Opium. 

Black Beviver .—Boil in 2 pints of water down 
to 1, 2 ounces each of Aleppa galls, in powder, and 
of logwood, 1 ounce of gum arabio, then add 1 of 
sulphate of iron, lliis may be evaporated td a 
powder. 

Wack '"JVasJ ^.—Rub together 1 pound of lime 
water and 2 ounces of chl(A*ide of mercury. 

Blame's PoivdcTf for the, distemper in dogs, is a 
disguised preparation of the sulphur^t of tin. 

Bleaching What is sold under this name 

i.s a solution of the chloride of lime, Tvhinh is also 
kept in the, market under the name of Bleaching 
Powder^ BB^aching Salty or Tennant’s Salt, It is 
a deliquescent salt, of 'a sharp, bitter taste, soluble 
in alcohol..' It is a chloride of lime {nq^ of calcium) 
mixed with hydrate of jime, is prepared by ex¬ 
posing thill layers of recently slaked lime in fine 
ppwder to an atmosphere of ebiofine. Chlorate of 
potass, prepared in a similar way, is also sold under 
this name, ' TKc sulphuret of lime is also used in 
the same way, but is not so efficaciooa. ^ ^ 
Boerhaaep's Astring^t^Powdsr for fhe agnp. Is 
prepared by mixing equal parts of^alum, nutmeg, 
and Armenian bole. , • 

Breeches Ballj Is prepared by mixing 1 pound of 
Beth brick, 2 pounds of pipe clo/, 4 ounces of 
pumice stononu powder, and 6 ounces of ox-gall, 
and coloringAhe mixture to the sl^de required, 
with ochre, umber, rose-pink, &o. 

Bitter Prti|cf>/e qf Wetter^ is procured by treat* 
ing silk with nitrio acid/ It onnsUts of.oarbaxotie 
acid. ' ' 
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biMiBM. 't^WfiiSiaflfig/t ^ 9 ',' 
.^1l^.3^iUrj^j^bll«(l {n tue^ 
f.|be*8llnmJ|, aad'v&'ti4i«ie 
';«Bapte^ jb v«rib^j»t«iipi^ •BrfvnU.e^Uiii^eatf^ 
'^dtiiibn ,maaiiir«:t9HM>.;'V%. \l''ll!ja'frwt 
'%n t ig. 

ip, « seoBon of tbe'^t|b % 6g. 4, iii«r«bt}llm,<df the' : 
'^ndedsW’.. In' dgtuw I and 2; iha aaaid letter* < 
^a'td tbe A ebovB ai>pIicatioRt9 ! 

^;^i»clij!^ Faoge't 1^i|r% eqaally aditpted..to aiiy 'iither | 
^inin.dn firc-pluie 4^ 2, is a re'ceEa.or fiir.- i 

^uitt in' bmk at fte back of Uie &e*place,» 
■.•wv^ped iu ’froiA'I)^ ,im ugn platOf ai^d havibg a flue ' 
.'^j)^iag;.in the iddnqn^. ; E, fig. 2, and I, fig. 1, ia 
’'ii;dyuadrical retoit«' divided by two or more internal 
;dhjt|d6aB, ■ radiating froqi a conical pipe 7, as- 
ia fig< 2. lihe retort ia turned, with a 'snia)!* 
.aim (Hr, fiange H the fore' end, which >fita into the 
and tta binder end ' ia' aupported by a .stout ' 
.'pin projecting .firom the bibk o( Qu^retorti and reaU ' 
l^iQ an.lrw kockK into' the wickwork. ^ The ' 
^ndek.isnd of the- pipe 7 temninateB hr a cup or .; 

pierced with'aeYeral heirs, arid eerving as < 
''fjeE^ber (or toe gaa to coUwt in; the p^e F is J 
'adto, piereed with' numerptv) smaU. holea, to allow 1 
i!;kh<t'w.i aait forma, ^ fall, through them updn the I 
%^jdn7 faei* ithere it, as well aa toat portion which 
ibna domi the cqidcal pipe F and the rap Q, is de> 
;r^mp«ted god converted into gas. In the fore endi' 
;j^,the,<pij^.!F is screwed a*hMlngbDZ, through 
oidpcb.jpnsies toe pipe H, leading to toe condenser., 
'p^'oompartoient of the retort-has. a door or 
j^eiith*piace-]SdM, by Which the coal, or other 
'$ait^ial,for niaking.gsa, -is introduced, *and the 
'^toordsjptonred by screws, "too joints '.hidng either' 
:gl^nd true ey Inted-; N is an firon plate, sliditig in : 
g^Vet,..itod^bhn>l0wjer6d’.dQwn',‘ sefvtng to-de,. 
'tohd'the/aito <^toe> retort and the'pipe II from toe, 
J<a? TMeel di'^ed Into', 
Itoft 9» which is ah‘^tlght,'<^oii>‘ 
Into which* the pipe H 
iwW' itftoWti.vt ia ntoplied' with-tar ftom.’ 
;itooto«>^-^eatol F,toy^eaiw of,a benf*pipe Q; R is 
for drawng off the |(u; .whpn required,' and< 
'^rppeiMngfby Wbtch''tlw.‘t«{l^ton‘a''down thepipe K 
■lRto.%’ arid tb^hne-into tbf totort. ^^7be uppOT di> 
xljd^of4f> Atontainaan^ pipes LL 

mnyoaqdeff ny rrater^ onU'hnd oli^'mifclif 'V,' opena 

K O,i and tod otto ettdlL leada to tfte gaaoiheterj 
I the,lower bSrde.of these'pipertoel^ piecM . 
XT ^pscend into *toe;tar.'in .O^’I-by which meant 
.the tair condensed iit ton:{^p«s^]^tl«Bto^ into O, • 
'Mile the gaa oanBOt^capetot«i%^'fhe'libortfiper; 
fnie operation It aa fellernr^fV'iretort being' 
ttoged, and the doOrsaeaitod,'Xbwnfort-!rtathed 
.the chambers are ib.thepomhic^^im In figs. ' 
4;^ad Aj-itoto ahnlter N4a thmi^let'di\^''and' the 
^ a.)[iorttatt of toe heat ah4.ianr«t ftnSC 

* ' ^re ^.t^baelb'<>("toe‘ 

ftuugpgV la^iir r^ortjtoaei.^ 


t ' 

^'jiptfiini^t {toinedbtol}eeto';,%rv:A^ toia. 

farmed*'.cootaina .tor aw otoer Ihmto^tieih.i^dim 


^a.,br,tbe'gto.bar, to.rJto> tob aondraise^i 
■,J®yt?ntoto meanp it -.to .’jSyepte^' eg;a pt^tidot bt ,tta' 
tot9[^fito',.:-and r^oh.eitt«ing./todb-cond(!ntor, it, 
-pilitoae toough.a g^t.length,r^^^pe/luri^wiKfato’ 
.^,(told>«ater, when a|i the co(ideMFidito'‘ibpuiitlea 
•litoiaeparlltted, .imd desptoi Into! to-to veaael^ 

, tolpito'T T. The tar,' aa we have, before stated. 
jd[|arA ,td tbo retort by the pipes !(.' and 1|, ahd to 
deepmposed by fiilling pn to' .burning cokeritf-tlm 
retor^>'^'7roni the .condtoiaer the :gatf paasea to;|lto 
purifier/ and thaiice to to gha-boUeri' bdt to me* 

, thodi.nf .ppritoitif^he gas/<dthar npori.'hlarge or. a 
. toaaii arale, . jbrma .to subject.of. a,wqMrate paKilt 
to-lidr. Finktts, ifhidh-we. ah# 'itow pAoeed to £«/ 
;|crU>e.>..; •■.•'.■ff;, ' / ’-r .. ’ 

The' purifying *ehbatancei '''eni|jto£^.t by Mr. 
J^tikna, are to .obloridmi of aodarfp oPto.e’.. - The 
engraving, No. Fr.repreaenta an arrangement of to 
purifying vessel, adapted for the use, of private 
.boiues,.to purify thf 'gas os it pasato from the 
'public'main to to burners. The method is as 
foDows;The gas, upon leaving the coedenaer, 
passes through a s^ution of the chlorides of suds’, - 
wof limb,'' which taay be contained in a vssael re« 

. 'aembling that shown* ira eeetion at\fig. 5, through 
which to gas may be made te'jpass^. actibg under 
'.a pressto of from ten to twenty incfaba m water, 
by which means it wiU be purified, and its! oh* 

. ndidons odour and bad smell removed. Timatruc* 
tars^of t|[ia vessel to easily understood, fhnn to 
. foUbwmgahortdescnptlon.’ 5 represrats a tin' 
pr.ironVeirchlar-yessal, cldara- at both- ends, v B E' 
. nnaCC are two shelves which alo^ downwards; 
aod.pasa rodw'jtof vbHtok -A to'a pipe wldeb«x> 
tends 'very-amndy ‘to to bottom. DD hre two' 
etrcnlii:. ahelveB,aptit np 'and. 'fixed to to Centre 
pipe A.V £ to a pipe to.-flU to vessel with Hqbid. 
F to.pipa to .convey swap, to 'purified gda, ’ O-and 
; M cocks to empty to ^essel whan' -requislter ' In 

'preparfngto^olutiqfii'to^atentcedneetstodm.' 
ploy one paR of ^]^de||f'hhoqt .thtotr-fitoe rarts 
. of water, :auo' wim-to nMoride » ih Ifo nipB'^ ’COOm 
centrated stftte nc^dp^^idphbTic or muiiaUop^ 

mixj be added tafp iotdjtto tbikssfat tiite Ubtolidoill 
of to chlona.c gas .lime { fend to qufntity 

of .water .may ton tototod foto or fifty 
parto, with one of to'#lhdde; '•» ' '■ * 

--1 ... jL'r'y .JLL'£1 -SljLt. ' 






.* i^ltarwurd'/kmupa 

, (7>m.*7The, pro' '‘‘ 
ntuderous a# 'Vlil 
used in to diesitihr^ 
foom fire. All .afiitl 






. jti ' Wkh' ‘ 

(topjH o£'piltiiiten. 
Sw. body^toeotuv mtwft- 

4^( .1 ^ «M)m dtttabl^i.-'Mi4 tf tbei ■&);AMe .^ich 
prbfivir'^wdi^fTcoutuu'l))^ ^^ 
,iiktQ » jitraAAir pdkMve.cmt:' 

all k«pR^«lpbr:llM*'||KaipbK; but^irf oaanot 
y«t aa^ with bertatnlgr hhldi'w' theoa la to be pre*. 
fenredt-' 'day<eDd- api^an .toi 

be better .^tea,'either,.caed ec^nta]^./Cal^ned 
boiiee ’Ibnu^ wUh'.aolttbje aolid' iind. 

idht^e' tahte',; '-Lit^aq^ the glua, 

nakea'iFlt 'Mttfp!''faaibie,teutd^ deed net gbten' 
prodttte'itied'fdf.ooatittg‘tte^ ft ^ tniriqttwcqn* 
teacte^drjtei^-ii,tjterellirt)^n«lih ‘and-ift:enUy 
sejp^rated; iPluib^i^gW and «ride adln]dev!#aft we 
elbeOedt addltibna^^r^t^lattet'lteti^tto, bft-elptt^ 
to tbe^aif iapidi^wli^' ^'^»def.to''attni(it 
.eapiatdre.' 4| te H..Fi)xed.Fll}k 'tMieoldd^. and ^, 
tli^ appUM- W .bpdf-^ h ahoit 
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:jlib^%.4pf 



iheiF'Wi- hergivat'difliodlte. .to''applying atdnSle 
’ gifts-b^ elqtbiN itOl-this opi^tef^ 

' aa iglg]^ ,at drat be Imji^ed^'* If-I^jtiitit anffietftt 
cow'or'dip ‘them* in^ie'toia^pir^.lnieirbtdl^fbit 
,'qpire^'aftet’.thir opetpdiimr.td pe- eut^eeted 
' ewe^', Thn Object pitght^-pai^Apa* t^besi^atteHl^ 
lip- paasing.' them * between. «dlete. pltetew 
'ebltt^n/ Wheo a dodt.ia onlpoae^'^thaowda 
-giaea„'aQdput Ibid,the fite»'it!.wlU-nfinWqi ioffti 
^eeBtj|E^itir(taltea batx .t.'IAta'la not' ^Oftai 
.-ajteen' J.b^hM.lteed ptt^rljf-lipptegtisted indi;tliii 
,>olMi(mvi>.' A'atdl.better patpOft.iai»e«eftd^«tliv 
flWerifbna bu heeq'.dddad to^e aftdttp^ 

dryiw xidda,;.to'the 

^nJxtiiQi/ fitd bwlbmes fnlVl^.wlii4b(^ 

^ fprerse-pf.what hspi>enaipbeB''(riltApi)A|d‘<K 
fe te order; f Vood. \d> >ingle part «f lith^e in 


riilifr.>f'ft fniri?JiniBILJij t!' 


Sdibla gifts ia .eapablh of manp'b^ 

^ ■ |arly 0 *-•• 

aU ^paa wUiyK..lu^.lEGl|^ 






















































qiunU^f oil AttOMfber'iriipitfneV 1^' wjtfiro-la^itr cMo 
tb;(» fiolloWt'.•:iV’,; , 'V -'•■■" 

. . .te.- i' «tlig»*^of th'e ■ 

" «d«tv.br«ia;'th&/(! 9 <)o^ the' 

' pelm; .iji'liKanaisiie Iti ^ngth hut not 

ia ^nie^: it » kmAtii^'pa'tW-inirCloe bj; t&e 
. 80|rf.hf oKliMnb;^ hi>tL.4br<i|idd of lajc^. of 
but',of an'in^kW the ouii^e 

at Which titeislB^ngl]^ haH.^ The. iiipe'l^nfTer 
hrettehed, w^hM^le^^ee otd^jr «t 

.♦wa0;; ta * 'holl6>[f jda;^ etem/i 
' IbitAd oi^](r,tribe hr ' Although thOMi. 
eontuill indeed woody ifabstahce to auppoir^ 

them, yet i^yVe^ibeble^fot the materiela.x^ 
whidv'that' ere'i^pi^ed',."t>ifebg disposed Jn a ring, ■ 
reitdcr each tlen twice the thiekncM it Wouti be if - 
solid ;>'besideB:yhich, they Ve furtiiier stren^ehed 
by a’layer of Shith^n thehr.surfsce, by‘their solid 
](fh>ts, aod| sheaftdng lesvask , . * 

ihaptf is a stslK' which' support! the thatse' 
only, as » the' prinitrose‘or cows^p : ,if the flower 
^ Stsi k (Toes «6t come from the ropti- h is not a scapd. 
’ulitway>s<fan9^,.so. if it :8ttpppfCs a leaf only, it is. 
called adeif stitik br pittolf. _..*■* 

The -tbinjtK^tHdcBOribad atetns . admit of little 
Tariatiobiiiww'l^ larank and/canUl are almost end* 
leu-in their differences of formy meqper of-growth, 

' tta. *111 consistence^^ stem niay be dtl^'Woody, 
lirerbacepus, sneculrat, pithy, solid,. ot-hoUow, In, 

, form, roand, Terieusly angled,’wiDgecl,.ch&nneIled, 
jointed', rpugh, &c. dec., la manner of growth^ op<‘, 

, liglit,-curred, proenmbenti'or .lying on the mDUpd,' 
'cUmbingopr twining around 'the hodim, IMHp W 
stmght or twi^yed, smooth| of edvered withflnirs, 
)Tiicktea, tbdmsH while.its Various branchu 
proceed ihim it in difiermt directions, and more or 
>le.M.admCFi!nsty,, according to the species of'the 
.Vpiaflt'of which they form So eon^erabfe a pert, 

' Sometime! steme are tbin as hair8«~at othefa,'Vrong 
and massir.^-like'the most maiegtic columns. In 
the Alpine' regions, almost. absent-,* dr reaching 
Scarcely'.an inch ih heij^tt< but in the tropichl 
countriejif growing often to (he bttiUtde of two' 
hundred iseti WbSe.dkher stems, snll Idngm.,- twine 
around them.' Tliesdt -c1in^ng'’to'eaoh other, form 
garlands from tise to;'tr^i;,and ag|dn extending- 
downwards ,&pm.jj^ebnud.miirft'‘iilK. mey reach tho 
' ground; 'nm^ (ho wiu^b^ifhefls't bpp^ like a fleet at 
semior, but- deconied %r^m .idaet to'jhdst 'driUi thO* 

tno at vfatb laa.vwfUtiit.ehWiiiltit'grttoMiU-'''"« ■* 




dtid in the'plane tinBe,fthi|n>gh «viden(Lbnongh In the 
ipter season, yet'in iuttper tho -buds are cetu. 
jlil^y buried in the iHa^ of .,thV 1e«J itself. The ‘ 
nils of the leavi^, m]d tfrmiMiSoh of the hist yedr’s 
shoots, are the omy p^its ip which buda are haturaby 
foribied j but it smhetiiqes happens, that buda 
.appear in othef parts of freeas for example, 

If a tree, be lopped, bud^'wiU appear, upon the old * 
stem, and phu^ncy hem and T^otoua ‘branchu-^all. 
suAi as these are called edVfWffricim bods. Goose-' ' 
berry fren, .too, oftn' t^taneouslyv Ihfbw.*.-. ^ 








Mng' fanned below the ground, ‘ 

: ‘ Budst at above described, are to bo Cdniiiileted m 
^H dlng' fi'om the wood iteelf, and not from the ' 

or ite.vdslelfl i thuBy the branch or twig which it* > 
i. p^dttceB is. firmly connected with*tbe lai^'yesf^i 
! wood, and the bud io g^eral only grows Balong^ai 
the connection between it and ita pai-ent twig ia' ' 
-kept up; but tliis Js not the case with^all, foj in * 
'certain plants small budsor bulbs/called by botanists / 
are fpund ih the axils of the leavbs or on 
the stems, which'are readily separated^ and'if im« .* ■ 
mo^ately put in a situii^ion" favorable to* growth 
their vitality continues, so that they maintain u dis- 
tinct and s^arate exUtencO. '' ' 

WelUcnOwn instances a^ th^ bulbous, toethwort w 
and tbl^ger lily, along, the stem of wKic^h vety 
many ^geipj^ee are borne. Another example of , 
gemmm Is s^n in the^tree onipn, where, instead of 
a bOad^of flowers, and afterwards seed, )s a number 
of smiidl bulbs of k similar Character. * An examt- 
nationvof the bulb*spoken or under the description 4s 
.of roots,"^sliow that 'these, like buds, consist of a 
number of .scaler or coats folding oyer each other, ' 

• and shielding from inju^ the growing point in the ' 
centre, and which alone prpduces the mture ' 
flower, opd leaves—the scaliis wtbdhiselvefll decaying 
away when norlonger wanted;' **lt%i]l be oWrv^y \ 
that the solid bulb of'the crocus Is not:, of this for* 
mution'-^the growing pota( is at the top of it/fud 
not witiiiuslde. It, however-, wastes* 'away\yeai^ by 
yrar SB they do, a new bulb being formed, below it. 

As'was befpre stated,, this |s called a comifs or ft- 
swelled*o&t under^ground stem. 

Ill sonic of th^' epecids of a * particular tribe of' 
ptSutB, (the orchis tribe,) ^ Ibe ktem forms a biiilb '' 
aboveVthe groundi also solid; this is called a* 
p9euffo^dulb* ' . ^ ‘ 

. . ^ ; Ismail air bai^j^oons. . ’ 

For experiments iit courues -of natural philOjBophj; ; 
mechanics, oud chemistry; as also for 
the currents existing iisetbc upper repons 
air,' ^ere are required little baUoqns ,• 

gfLif:iirhese small weight and ascenslonot Mwef 'may* 
euable them to rise to p ^ufltoleut ‘ ^e 

baudruch^or. blind gut of the oXn^pir^rM fdr the 
user of the gold beater; fe:.1^'^St '4ub^nc6 that * 
flrhas hitherto^ been used for " , 

For Uie purpose of makitif 
a niould is ^necessary, spa^ eltber^of,wO'od, 
whl^'is at once cbeaj^/ana bf plaster of. : 

Paris. - This mould '*^hemiBphdre of 

.24|JS0, or 36 InchM^^dlttn^^ is pla<^ 

.a'.stand or 

cm-efotly greased 

; v4!£e baudr^e^bSr .pfj^red skin, whoii'^Nmm;: 


cm-efotly greased 

; v4!£e baudr^e^bSr .pfj^red skin, whoii'^Nmm;: 
of Jbe bWd^!|rdo^bo?ifl in- thO form ' ..‘s 













wife 


^ain 


2^^ 



:«)SM 

;;to';idU«.fai 


ifii^agmm 


!TOT 


l^el^low|kKd 

•w-'' f W* 

Btbd«adof-i 


iptfi 

i'i^ltoqngt 




'bf l^iiit9ray:^.U)td, tilt Jt. to bpt a^. ,dc{d 

.«iti.^«(M^ a)f of A-|pe^am4i«^i ;|!»» W for ioim 
}eur^ Mro^, beetr^foMpae^f'' ^^inolnod 
'bii aci9ti,Ojtt^'4ia^lliii(|/^ 1^ 

.«|«a do %''^ 1 i«ir .discjfYery,' ^-iptottbor -jdid 
fliKbrttined tbd Mme 4btog two ceDtW^^l^efiife.;. for 
(in dbiwi^% pu^bmttont^on of^^ooqT^ npi^ 

^bto^ftcid %iibr/ and calto 

not fl» bajfO'»top, i^neealljr known}', fo'^lwmb^ 
etotad.aomettonii^aiiMtoi’ tb'tbe ^igeb.^4^; in 
'17$! '; imd Bojlo.i^bdta nome^ expe^itots on. .a 
i^ij^ di;ann fWxO.twx^wood, in.wbidt, ba nt tongtti. 
d«i4fej »n. liid Wj^ '^^wOt in ^ng Of 


,b. if^minon Tine 
IjSdw^^-w 
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S Ay imoilh by the 

£ii!ec8Wigfi^tcr;«Il^rb^ etahirhere 

^e« ]dte.l[nrmiiM^di«t^ TbteditUI. 

• t* <»hA*«***A4l6w!jri >t!i^ hbje^ efit U to re. 

, Mother portion o^'dij|^^ '«rBlc3i-ie hdd ^ eo. 
'wff^^'theliqiiidt aitdll^^d|ie6flAtiaa^reilurghd 
- hAti thoerOMMiM #Mld |te nrivSh 1 «m 

(fflmfiirt.'' The fint preifodft^at diiiilb^eWitebfe pe*, 


tbevlfiirtitiey' 


Mlatipiii'Kpd Mlphate 

of'JitBd»''teiiidif'{;!‘Ei^^''^ihMlaI;Ao» Mb^es^ 
botfooi: ^Vl^lii.vWplibtB of liiab f> aot aUoyred 
^ fO .tO'viitte'V l| 'l* ciBplbired'w 'iho tatt with 
wldcfa i^^A eod pieein of the tet^, ere cemented’ 
in,' ,eMd It; aiuiWe^,;the'-purpose 'eld^ well. 

liOii Hanoi, it vaiulc;]^ dui|^ti^gold'ir<m hoopb, 
M. in the ptrdUgneOiu|'Odil%htch- hOe reSti. 
tied '{ty/dletulal^tt,’ '>blK.n'p'‘'ftirth^. purified; /Ih 
Moino'pyi'c^r';;^i^;.edid'mahii^Qto^ the'acid dO'ea 
not'^ thi^ p<^)fie0iteitthf pmiificath||d''that 

wlfr bo ‘fmMntlr'deecntmC ' djfter bhitijg on^cd 
‘front''Ae iron' tbtoirle>^-thiO*deid''lb reetified' |j^'a 
second ' diStlBatiiib ftroe^f *'ar'c<>mip'on - stUl-;-an,ld 
woruij-'lijr^csd, ucMs'ft pui^ (Mad is procnred { 
but it is (hr from bein£a$putO aB’‘tt tsjmnible to 
obtafn if,.' The .etep* W.Fbich it^^yr'be rendered 
alm'osi^rfeetl?'’pttiw’mft63ti w^diisctibed!* 

. 'Tho appatwlns sittdprocfiss,«apJt^t^A>r'disl^lii 9 . 
pyrolwiieoits'acid aft'at fiollow^t—The’wbdd' ipaide 
nse orfor'difAilkttidn" b'ln’trodnee^ &to''a.t«st.iion 
arhecKil, shapbd-Hke aidho'di^^'bitt 6t'^y«rf la^ 
s^.'..'3|!hie‘’volis^’Ceins^s/of a'1(al>h|[n(!al fiOdyi 
’abt^t'bht'feetSmd a itdf loii£ iim lodf t(^t~i&''diit; 
iaetbr, haVing i;jro^raiUur'end.^bm; Which, fit In a£ 


comparhtivel^.ciMf' 


L'-^'r ': f^ltnow-holds' in solatlto not tar bntifi^^.'. 
pitatbf oil of'tar: '^It has stUl ’’the' strotigtaatd^^Ht^' 
ideaiio BO strong m .when' first obtahned^fi^* 

' tlta'‘wood. ’ • 'Whish' nearly theVhold of the Odd ha#' 
Ve^n dra^ off the process is stopped; and dto tati 
ItDw houeeted. Ifi^ae'bottom tbts sdll'ir anbwed' 
,tbftin''bfirti;y.n'OOek. . n", •> ■ ■ '■»••■''.* 

V ^ ■' , •; 
^><« ^ . 

Tap, di 80 oWry,j^f ji ye(^'w1lmlinq^'e,spijrjt,.ap^ 
,tldng similar to Jgip, oomd'lie liipni^etwred ifid(Ep.'> 
..t^inango, was n^e iH!>no,.twoJreSr8 ligp'Jn.Oj^'^ 


paOBMwp—aaaap wayao inrao WUIO . . C|V > IflW 

.domain about et^i)ttuDgva'*dfBdli(irP ’t^re. I 
^diioa^ of p^,cbedf9g & .Veiy.^mplpi^A jat is s# 
pearly filled posable ^'wttb tbe^ripe fruit, and a« 
'mpbh water, added .as ^I'^over them., hrp. 

. then'; allowed, to reraaln firom ■ ]thir^.l^, to filcty,. 
digb.t' hovito;>%ntil .jenu^ntadon.' c(x^^d;^,>liieit: 
;tlie seedf'aib dlreated of wnateVer'pn^p'-to^y.l^lf' 
jilliere .to' theifa.' and care is taked;:t9ij;elain we' 
..‘WOlo of the Hud ppd {fli)p in the TSt.' Thf^'^yn 
jper ;{f^. of, wpt^r.is next added; 
of sn^jip ,.Tbe, wh^ is ^l^ 

io' fermeuyfor. irfor dx days, whpn H ^ tUMiJifiip'Hid' 
'to i^d tMprbotos.eOpdip^ lUljn%jBi|fiH 

manner. The>piiri| thu extract^ AipUd, ,hM, 

Uotbidg. of.the ptti)gM^.irf;niMjl^^^.'ftslS'.dd.; 
isoribbd ga xtron^y.reaembliiig m 
Bnd.thia flavor‘la dptjkra, wi.tbouf dott|>t|^Ato%m^ 
. edseptial ou, contained Xu -the Hnd ctf^tlie 
iftftee from etnpyreamar W Is Vto^f’oudtHlj^ljllL 
aaicebafine. ‘ In ' Orenedsi. fif^ ..gallonfi^.prooft 
were obtained ^om>.“.a Terr inoMdmirah^V- 


i;;niirr!g;»y.iiAatCTnTTatini?7M;T:wL-rrnTO?> 


fe^,wi%^..inf^ded to 



& 




i sf^LSi 1 iiPL^ 








quantity" Wd not-been i;piMthH.''^CoiMdem$^ 
^ejb>n^iththe..ataplea.of-cn^vMd^'bttgMiVomv‘l^^ 
'1^^;lBdies,' fbr* the. laMt'tiro^4brise )(^irs,-,ilhie: 
4|seqre]t3P'may Die 'ceuriderqd* ef-i3Fei^ impm^ciitl 
in a.^iudsl point of Tierff sinf(h>’ab9hhl.ilt betoinii! 

efipsrt.- it'-May i|i.sonio mssapre. 0 Qtii<^ 
.msitoiou thUsfhilihf m the rejoNiito. 
MMryokV'vWith the V^est Indians,''whether;. 069^1(1? 
ftT^.WemBehres- of this Teiy .TntMliSW.'^iiob^toiV'^' 
ll|^%iUd r^ulred for * toMgb.'#iHraMiy 
M'Tsry waaU, ,while 

mMjttre need in vatntohtovjdMelH^t^^ hd a 
Mi%prefilatoe spectoi|tiMi;i«||^ ',.. •-=, 


















I. Grat’Bdtoitif, 

;.l6,tQ0,!(^. of ^A'rkaiea ,.w)tb';«t^|i^ wti^.-' lie' 
; etilenretiM ..if^tlber', tlilit.' ‘|he;, 'siefiH^ 

i, ^orl{ii(ieiii; vfim .the 'w,^aehjij^l 'lit ob 

! ^‘-^'iiuilir/^' lejboif df iop maiibisj ef>.wetjii^en<.''«' ■ - 
' i ^ of 

.Baale, ki SWlfxerli&d»'M Mid W-btiVe 
.' o^|bnirio4v>iiii(r7mr8 mce^ thet ajKl^ wite itMtOkod 
4«.«fae,-4i''$o'^;i;a<Mtc(d of the' 

r imtitWi ..lii'irai)jt^«^li(^:i^.tnlf ^qd 
>: d l^Ct^'mesjlcai bari^iia'ete'r is dOMrii)ed;Bg' 

Yeecan AASK^4'ai£>kJtaiS^ l«ee ^n*«|inin Vlnna £\f DaiSiIa 


' ihA.oftter coi^) oj^ a j^firden; i^iy:!/rexe placed 
ebou^ 2 Udhep .e^tt \>the lac^opt were,two lines'ia 
' diam^t dl^ettilinie'if btt(j^%e«.a&d,t{ie othfsr abeat 
one and ji; half. They trere'bn die side of t|ie hdutief 
; and madfndi angle of ,20 or 30^ with .(be horieon* 
They weni ttretehed apd preserved, tidft by wh^fi; 
1 for,the purpom,'^Paring certain'<clmges of^lTe' 

’ lijeather^ tbeae wires roake'a'oohsjderablo noifo, re* 
ee^bling thi|b of a' sidamWing 'an bar-' 

Bibulcqu.'bb^iantbelh or qn oi@n.^1^aeems to 
1)0 snppo&e'd' that Wlrea placed east and west yield 
• no^apupd,, and tliat .to-piqdace tho.effiect they roust' 
be in the dirgetion ofine ineridiaA. In the opinion 
of M. .Doberien^i as stated in the Bulletin T^ito- 
logi^oe, tbisisan electrq-magneticalphenoniOabn.— 
iVete MoMhljf 

, ..i^^furef/ce C((i«ra.~^n a ptemoiroa aoiite natOrol 
ice-cOiiea, refd .by l^ftsaoh Piete&to the Hefyetib 
' Society, in'1622,, that'author'bdranced the stngnlar 
feet pbich, was ''attested iti the ncighbonriag Inha* 
bitaataii'1bat ice,U'formed tborolQ more in snttnner 
'thatt'ln oint^, and noobonted fi>r thb-effectfrom 
j^' oenc^tant'eanste, Vhs.^ deaoendiiig'Ottrrenta . 
of aHr/ipid the cold piodm^ hjr. evaporation. One 
^ ij^baTfM idsfted 3^' mfesaot'ncte^ U eifutdod'' 
^negr^l^e ij^inutt' (if Moni^Ter^, ja. |[eneigny, and 
JaldaB^ li(6ntiiyqbts.> Toldetermine ^ filet of thp^ 
.fbaen^e’^of -^e donng ihn^winfOr,- two ponntrj'inett '. 
.qf ihip vinage of Sionaier^ near the road to dm ice 
.oaveK^.had^,,j£e pereeveVant^ to make. 
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SAXTON’S M \GNKT(J-KLECTR1C 
I APl’AUATJJS. 

Onk of thr mosl. O'M-.vt ninif, and powerful 

magneto elcch'icol rn.U'liines, is th;!l of jVIr. Saxton, 
tho piineiple and mode of aetiou of wl'.iedt U'w been 
alivady deseiibed, in of an aualoj^rou.s uia- 

chine, imcntnl by Air. C'laike; this, however, lias 
the advanljj^f; that the arn^turc works on llio ends 
of the j»oIfs of Oie magnet, instead of at tlic .sidc*of 
then, by whirh means the ariangtmcnt is 001011 
siinjilificd. Tlie mneliino will be immediately un- 
dM^tood by the followihg short eh'seription, and Ibn 
figurtv to whi ^1 it refers, 

Tl\« magnet this apparatus is 7 'nelifh lent;. — 
The ^vpace between the poles, iroiu n-nire to et nlre, 
2 inches. A, u steel ho^Re-^»lloe in.ig.iel, eonsistiife: 
of three plates screwed ioiielln-r. ft, the armatm’i*, 
or keeper, of soft non. C (.' C, ircsulated lirlieea 
of copjier wire. I), a wfioden cup for oontaniiiig 
ineicnry, inovetd le b;^ its -iciu 11. E, a eoppi-r ilisc 
clipping into niueuiy, and connnuiiicating, by a 
hi.socket, I, with one jiole of the helices. K\ 
a pointed slip, or eross-b^r, of <' 0 ]>per, in contact, 
by a ecMitml screwy d, with the oguT pole of tiu; 
hihri\-., and so inliu'=ti*d, ih.it when tlie arinaUnc is 
at liahr aiiglts wnh th«* polls of flu Tru’.g'iet, the 
iiseending point of the orosHi b/,r ‘^liwll he about 
l-20(1i of ail ineli alaive the suii-iceof tho increuiy. 
F, t\ <L,i<iovfd wheel fiMd upon tlic \is of the anna- 
lure, U, to whuh r.ij id motion us imp.irfed by Ihfi 
huger !Ci»»o\cd wheel and liathern b.^wd F. G, a 
tlnitnb-fcciew ft»r .uljusting the a\i.s of the. wh< e), F, 
so as to tighten or sl.iekcn the hand. 

THE WATFR KAAI, OR JIEILIER 
HYDRMJLIQUE, 

As it was ciilled by irs inventor, M. ATontgolfier, of 
Paris, is a highly useful and siin|do machine, for 
the pm pose of rabsing w.i|. r without the expenditure 
of any other form than that which is produced by 
the momentum or moving force of a pait of the 
water that is to be i aised. 'J*hc eirect of this’maebhie 
depends eiUirtly ujion luomeuliiin, or flie new 
cpuinuty of force that is generated whenever «a body 
bs put into motion ; and the efTect of .this is so 
great as to give the ajipniatus the appearftnee of 
acting in dcriancc of the established laws of hydros¬ 
tatic e<iHilibriuni; for a moving column of small 
height is made ’ to overcome aiiH move another 
column much Ikighor than itself. The form and 
construction of the hydraulic ram is shown hi the 
figure on the next page, Suppose O to represent 
a reservoir, or the source of a spring, w'hi»'li is con¬ 
tinually oveidowing and running to v/asfe by means 
of aehannel a few feet lower, than itself, as at the 
level line V P, fwo iiave shown a cask, the principle 
• is the s.i»ne,an(i the description as easily mnlyrstood.) 
Instead td" permitting the water to flow-over the 
sides ot O, Jet it he conducted hr the level of P P, 
by means of pipes Q Q, connected with the side cf* 
»the reservoir, and (eriniu<ning by an orifice R, in 
which a conical or other valve S i.s placed, so as to 
J)e capable of eder.fnaUy closing the pipe when such 
valve is drawn upwards. T k ail adjustable weight 
fixed on the spindle of the v.ilve S, by means of 
which the.valve is kcj>t down*and open ; any water, 
therefore, that is in the* cistern () will flow’down 
the pipe Q Q, and escajie at the orifice 11, so long 
tlie valve remains down; but the instant it is 
1 aisor1 shut| all motion of the water is sus- 


pi-nded. Thus siluated, the udjustineht 01 tfte weight 
T iiius* 1 lie place, and by adding to, or subtracting 
fioin it, it inufct be made just go licavy as to be 
Ciipkble'of Muking or forcing its w^ny dowiiward.s 
against the upward picssuic of the w.iter, the 1 nee 
of# which will depend upon the perjiendieular- 
distance fiom the surfiuc*of the water in O, to its 
•point ?)f discharge al ’U, (repfcsented by the, doff^l 
line 0 V;) conseqi*«jtly, if the valve S be i!U<etl by 
th6 hand or otherwise, all motion of the watei in 
tJie pipe Q (Vwill cease, but the ^flstant the valve 
fs released, it wull fall down aiql permit iW water to 
escfipc. The wafer, by iis motion, acquires i»,o-. 
mentiini and new force, end c<ffisetpiciifl>' is no 
longer equal to the column O V, to ulbn'h the- \a)\e 
has bt'cp Mlju^ted, but is supeiior to it, by wliieh 
it is djvibl#*! to overpower the re.Mstance of tlie 
weight T, nnd U carries the valve up with it, and 
closes the orifice R. 'Diia is no hooner doiU' Unin 
the water is constrained to become agaii,i st,\tionary, 
by whidi Ib'^ rnonieiituru is lo^r, and the valve and 
weight ag;uii*beconi( Mi)>rrior, and f.d!, thus 
opening the orifice,* and pinoiUing ^ 

lluw again ; and tin; piessurc of tl:e watci and 
tin-w tight of the valve cuh alternately prcpondvMnIe, 
Jthc valve is kept in a ennstaiit st^^y'i^^yibraMcn, 
or of opei'ing and ^]uUtill£^, withfS^it aiiy^i.vternal 
aid whatever. Sm’h i.s tho pnoeiple upon which 
the motion (d‘ thj wafer in the pipe (i is pro-^ 
duced; but titu* motion generaled cannot he instantly 
aiiiiihilnted; and it is not only of suffii unit power 
to raise.tlifc valve S, hut Irkv^visc to buist open tlie 
lower end of the pjpe Q (1, unless a snllificiit veut 
be j'.rovidcd, by whiejj this ai'cainulatcd force can 
cstaij'e. Accoidingly a 'kecond Viil»‘V U is plicf-d 
near the lower cud 'Of flic.^e pipes, fiml is niadt; to 
open upwards into an air vessel \V, with a di.-=- 
clnigirig * pipe X, and c«u?.cqiuutlyj wdieiievcr the 
valve S is edosed, the water which would otherwise 
have flowed from the orifice Jl now opens the valve 
U and enters Um air vessel, until llic spring of the 
contained aii oveicomes the. giatlually dccuMsing 
force of the mouieutiim, wluui the valve* t; close.s, 
and tfiat at S ('j^ns to peimit the water fo utalcc a 
second blow or pidsation, in lhi.s way the actmn 
of the niHcbine continues < asingly, without any 
external aid, so huig as it is supplied w'dli water 
and lemaiiih in repair, A snfidl nnining stieani is 
necessary for this ‘lnac.hine^ as the water at () 
should be kept at one. coiistiint elevation to ensure 
the perfection of its action. \ much greater quan¬ 
tity o^ water likewise eiy'apes at the orifice R, 
between tin* ]>ulsatiutid, than can be raised in the de- 
Jivery pipe X, particularly if it extend ft) any con¬ 
siderable height, ffr«thft comparative quaiitity of 
writer dibclnirged through X, and- permitted to run 
to waste at R, must always depend upon the re¬ 
spective perpendirular heights of the pressing 
c.oluinn () V, and the delivered or resisting column 
W X, and the rapidity .t/ the pulsations will like¬ 
wise depeiid upon the saml5 circumstancesT Mr. 
Alillington, from whose J^pifor^e ^Mnral Phiiu- 
sop/iu the above description is taken, and who has 
erected several of thesa miichines in different parts 
of England, which gave great satisfaction, in order 
to show their e^cacy gives the following particulars 
of one, which, at the time, when be wrote, had been 
in eonstaut use for abontetwo years ;-rTlu? reservoir 
O is a basin of iibout 10 feet square and 2 feet deep, 
formed partlyin limestone ruck, and partly in brick* 
work, the supply of Water being from'a Viatuial 
SftruiL*. The nine Q is of cast iron. 14 vardet Innir* 
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and 2 inAies in diameter. The piece at the end, 
containing tho uir vessel and the valves, is about 
IT) inches lone:; the valves Ik inches each in did- 
iiictcr, and made of brass; contents of the air 
vesNcl. about one gallon. The height from the surface 
of the way^r at O to its (Y^int of discharge at R,*is 
f) ieet I inclicB, measured perpendicularly. T^ic dr- 
lifery pipe \ la of lead,* 1 inch in diameter, and •[ 
])rocccdft horizontally under the ^found 104 feet, and 
I hen rise^ pc rpenVlictdurly to the height of 51 feet 
o inches above nie discliargc valve at R, where it 
ch livers thB water into h lai'ge cistern. The w*ater 
•is^Muis raised 051 inches above the surfai^e of Ibe 
spring voliich supfiUes it, and this by a fall of only 
0 feet d iuclie>s. So^ circumstmiced, the valve S 
nirtkf's about fifty vibrations, or opens fifty times in 
a iniiiute, when it loses about two (|uartH of*^<'dtcr, 
and nijecls nearly a cpiaitor of a |)int^ into the 
eievated cistern at each p,ulbalion; the w'ater lost 
hu’iig to that which is raised nearly as 17 to 1. This 
iuay appe.ir u shiall quantity of water, but when it 
h\ieeijllccled that the. machine is at wAik ni^hl aod 
(^unlcs^ purpohcly sloppeth) and furiiiblict* six 
q.uHts of water every minute, this witl be. fouarrio 
I).’ a M'pply ude<jUaCe to :i very large hoiiseholtl* 
cj-!;ddi^hnieA^‘i.,*"VrhK con.stiiictiou above desculird 

lioweMT, iiKilirtiplcte, ?is, owing to the innltnl 
11'. oipomMoii which lakes place bJw’Oen air and 
tfii. Ilu* s.uvcs.sive (ifiantities of water that arc 
jwjw ii^‘ ' into the air \'esscl would socui absorb the 
liolc of IliC dir contained in it, ami it would cease to 
aMoidtlnit cl.ifcli(.ity which is itidispiMisabU: to tlw 
wdiMm*; ^of the Uiuchiuc. Tiii^jWas dibcovered in 
l‘''Miice, by M. ^lontg'ilJier, wlu) added mi improve- 
uieio to tlie iii>iihiiie by ititroducing a vi-ry small 
•'infruui v.jlvf', opeuirfg inwards^iuto tlie lower part 
o:’ tlic air vessel, but kcjit.shut by a sicall bpiisig. 

'1 Ml? N bho ui in tiie scj>araro shaded figure above 
thr li'-t described, and icprebeiits an improved form 
ol the air vesseL This valve is self-acting, and 
efitl-tnally prevents the escape of any lir or water 
lidui flie mr vessel; hut whtu the w.iter i-s^throwrj 
h ick by ill* iluiUing Of Ihe v.ilvc S, it produces an 
in-tauLolcoiu-. \acnuni at the end • of the \dpc Q, 
upon wliieh the shifting valve opens, and adinils a 
.va'l:. i-'nt <pi iiitity of t!ie c\ternal «Mir iato the air 
\r ^s 1 to kivp it coiistiAUlly replenished, ,mk 1 by this 
ji'vh addition the wulcr ram is rciivkiod continu- 
I - in us action. 

1*V!U)L1GNE0US ACID, OR*’\V(;OD 
VlNEGAn.. 

87, } CtjlHii IrtLj 

Tjifi: h:i! v^vinegar producckl Uydhis distillation is 
I'll IvM'gei fed ; it is now quite pale, and is even « 
lu!! ' iiiilkv. It can never bb^remdered much purer 
l;y iej»e?iiitjus of trie^^'wccss ; for such is the affinity 
' />! rhe t«r-oil to the V 

lu the Mill and coinc over together. The method 
t r seiianitioii adopted iif^uigaging the vinegar, which 
the solvent of the tar-oil, by means of itb artinily 
to ;in ulkafiiu; substance; The liquor is accordingly 
h'lturdred cither with lime or carbonate of Inue/— 

'1 be Ltter auccceals better, as it exerts no action on 
the ttir^oil, which, therefore, to a'certain 'extent, 
'i^'^iraCei, lioHts, sod ftiay be readily removed by 
w r.n:iiing. The objectioncarbonate of lime is 
J fe expense. When lime is used, it not only batu-#| 
f ntbs tiic ttoid, but*it combines, in fconoc degree, 

^ wail (hmai -oil, su*l fonris a saponacooiir- eompeund: 
artuther portion of tar-oif separates, and fi jat.;, hj* 


in the Ibiiucr c.ise, The .Milntlon ol Itcci.itc iif b .i-* 
by hutuiariou Mill further juinficd, imd dcc.uUcd 
clear from iiny excess of Jinic and ;? link* 1 m m^I 
which fells, is i;vMporateil to dlync^s in an ii,n 
boiler, l)uring the t\ap(>ruiion lo dryneNs, c'-pi** 
cially towards She LitUr end, when the boiling pro¬ 
cess is somewliAt elevated above 212’^', some t.in v 
matter is voLitiliMid. The acetate of lime which 
reiailts from thi.-% pioccss is almost white ; it is in 
small dry masses. This salt is introduoed into a 
cast iron Mill with an earthen head. The beak of 
the head enters a large cask cunl.uning p.iirc watci : 
sulphuric acid is poured into the inin body, over 
the acetate of lime,* and beat is applied. V.tp«nn 
now arise, which aie conccntrateil aecLio aeitf. and 
wliich coiiUiu almost no iiiqiregnatioq of t.u. Tliese 
\apor.‘‘ pass over iJirough the beak into flu* cask of 
jvatcr where they arc absorbed': fhcwatei become^ 
more and more ueid ; and at length, when sUlli- 
cif iitly imprcgu.'ifed, which i^ kmu\n by Us increase 
of specific, gravily, flu iruti(l (^inf*yfjr i^ finished. 

When well jircpired, it h.is sc.iicely any peculiar . 
smell or t.islc; it eont.iitis no foreign vegetable 
uuitln-, and i-, tluiitoit*, purer than tliat from 
mull, siigir, fi’uip^or wiuo. It succeeds belter as a 
jiiekhug viurgar, because it may be eoncciil rated to 
any slrtuigl'u. U is perfectly tuuisp-.reut and 
culoLless. 

The best limber for rn.iking pyndi pc.r nus xiucg.ir 
is oak : hill b'*r(*li, H'-li, sycni.ioiV, and hncli, an¬ 
swer exccMiiii!;ly well; ill sIjoiI, ever} kind riMilily 
juocurahle is^lgund to suei'eed,-cM-ept tiui. .uid the 
dilFereiit kinds of fir. A singular eiieme^ Miee is 
asserted i)y fljc nniuiftietuiers, mirin ly, lb it i Ini 
timber, on diMilIatioii, does not alford ucelie acid, 
but a watery liquor. Ibobably it alfurds a litllu 
acid, but so little as to be inappuii.iblo. Dry 
firnbt,r uluirds ft less abundant, but moie lalu^blc 
piod'iet. **lt sbiuild ncier be used in log, but c!«*ft, 
r.s "ot licrwiM: ti'cr*»i would be nuifdi wa.-<io I'f fm I iii 
pcrmeitbi; <b.' Iii'p* ui I'^s- ■» <'f wood by Ihe I:c,d., 

TdLlO;; 111 ‘ "Average rd’ lbe Jdi'^Kilt kinds of tifll- 
b r, it*!n IV b^’ si^.tid, lli.il tbi, (pi.inlity by measure 
'*of t'lr t bl di.itl, is about ojie-l.'\clfth of tbe jiruduct 
of the, wb'ib' disUll'vd liquor. M'lie, ratio ol pyiohg- 
iu<)Usaoid(MU St .ively i:e detennim'b it cb pemls 

ro much on the ic.oiUi ot fipplving f’c lic.it, the age 
*of the timi>er, ami various oLber cii*i iMnslauet iu 

Gem-iully kjjej'k'.Mg, a gdlon^f the lupmr, as 
dintdii’d ftom the* avcr,u;c rhi.go of the ictorts, 
nlVords, vdifiii tfiifur..teil wilb lime and t\:iporalt,d 
to dryfius.', .ibouL <iue p.»ue<l of aed^tie of lime.— 
And a jiouud of.a‘*et.itv' of limv*, \\\,c i p-ut tbnaigh 
the prpeesB of docoMpositioii, ljy sulphenc aeid, as 
already descrihi d, is capable ot afrirditig live pints 
of gfjod hou^e vinegar. 

instead of the apparatOfe just dosciUn'd, namely, 
the cylindrical retort, some manufsicturer.s iimko 
u.sc of tho oruinary still, ht-ul, and worm the two- 
former paiis of the uppaiutus being made of i:ast 
inotal, and. th/ latter of copper. Various luodili- 
cations of the apparatus have been also hitroducod. 
Forracily, the infiammahle giises generated rlgriiig 
the distillation of the wood were allowed to c&e-|'c 
into the air; at prcfcent, they are CJUiveyed, by - 
means of aXubc springing from the retort, into tfiti 
furnucc where the iiro ia burning, and thus contri¬ 
bute to heat the rctorty and cause a considerable 
.Miving of fuel. In burning, the gas produces a 
tlairiH pc;s?c&tod of’suincicnt illuminating power to 
ioii(i>r K an object* of sonic oonsequenre in this 
n’.sj ti. The iuflaniinablc gns comes over chiefly 
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the la«t three or four lioiirs of the distilla¬ 
tion. Its illmninHting ])f)wer is -it first very feebli!; 
it then iiicTcl-i’s: \> at ils njri\iinum towards the 
Ciwl; it then aiifldeiily diminiuhes ; in a short time 
it does not e\eeod ih it of the hydrogen; immedi¬ 
ately afU-i, the ll.oiic goes out. ^ 

Thc.e is another proeess for ]mrifying pyrolig- 
nemi-^ \inegai, which has l.'ceii efn)>luyed, and pre¬ 
sents a vciy pure arctic aeid ; it is thus desriihod 
l/y I’heiKH'J :—As much chalk is added to the im¬ 
pure and as can be doconijioscd by it at the ordi¬ 
nary temperature ; a blaekish-brown froth is formed, 
which is tvrcFully removed. The liquor is then 
madi! to b*'\l, and the saturation is linished with 
lime. A proper quantity tif snljihate of soda is then 
added, which produces acelatc t>f soda, and .sul- 
phfttc of lime, the latter of wliirh beiri^j-msoltible 
precipitates, aiwl 'liaivs down along with it more or 
less far. 

When the siilphat*' of lime has subsided, the so¬ 
lution of acetate of soda is decanted otf, and is eva¬ 
porated to a fSeliiele ; ob t ooliiig, it concretes into 
a crysUlliiio mass. This is yeiy impure: it is 
black ; and is greatly iinyu-eon.ited with tar. It is 
purified by causing it to undergo tke igneous fasion, 
rc-dissol’ving it in water, arid crystallising it at least 
once ; during the fusion, the I ir is either volatilised 
or CHTbotiised, and the erystals formed are percepti¬ 
bly purified. The c^ 3 s^d^ thus obtained are. dis- 
soUed in water, ami sulphuric acid is added : sul¬ 
phate, of soda is produted, which crystallises almost 
entirely; and the iriothcr liquor, biiiTg di>tille<l, 
atfords pure acetic aidd. 'Die ''jmcilic gravity of 
the acid prcjiarcd at (Mioisy is l'(>r)7 : it is eapablo 
of saturating about tinec-tenths ot its weight of 
siihearboriate of '^Cld.l. 

7’lje fr»ll()\ving method of purifying pyroligneomj 
ricid lias beiui given by ]»ei?clms e he sa\s that it 
maybe deprivt*il of even the last tr-H’i s^of emf»y- 
reiimatic oil by means of animal charcoal. IJt 
found that the carbonaceous residuiifti left in the 
making of Vnissian blue, when tlKS pnissiate of 
p-otuslnhas"been extracti'd, ]>oySf‘sscs ibis property 
to such a degre e, nnd so cUVctually reanove.s the** 
, einpyrcnmatic taste, that the emallest quanUties 
are sulfieicnt ; and that it is only iiecossriry to mix 
the acid with the ehan*o.jl, jjnd filter hutliwirti. lie 
proved, aKo, that tlie ocid thus depriied docs not* 
re-co\er its rmpynmnia; for some that lud been 
loosely corked in S bottle was, after live months, as 
'guodascicr. , 

Limit/ long ago showed the purifying powei of 
eoniinon charcoal on pyroligiiclms aeid. He says, 
'‘The so called acid of wood, which 1 obt.uncd by 
distillation from lignum \itie or guaiaciiiii, was like 
vinegar very readily jmrifjcd by distillation wilh 
charcoal, from the great quantity of cnqiyreumatic 
oil which adheres to it. It thereby accpiires the 
taste and smell of liistilled vinegar ; and after con- 
ocutrating it to a very high degree by one of my 
new methods (freezing), I Imvo brought this acid of 
woc)d, as it is termed, to crystalli.se in the same 
manner as vinegar, and have thus obtained a true 
glacial vinegar.” 

^ It has l)cen ascertained that mfoUgneous acid in 
its nnpurified state po^^^essi's the remarkable and 
useful property gf pi eventing the putrefaction of 
nniinul substiuices, and ever of checking putrefac¬ 
tion when begun. It has been alw'sys known that 
Buiokcd provisions keep betU r thuri thohC which 
li.ne been dried, an effect which sieuis to depend 
on the impregnation of pylul 1 gucuu^ acid, v^diich 


they receive from the smoke ; for it is turf smoke 
that is employed, and tuif by dibtillation jn close 
ves'^els affords pyroligm ous acid. Ihe following 
account is given by Mr. Ramsay of experiments 
made by him ‘r-A number of herrings were ‘leaned 
on Iho lOlli of .Tul), iHifb and, without hjing salted, 
were immersed for three.'hours in dir>tilled pyrolig¬ 
neous acid (sp. gr. 10l2)t \\hi'.T\ withdiawn, tliey 

were soltencd, aihl not m) hrm as when first taken 
out of the common pickle. They’ were hung up in 
the shade. July and August were very hot months 
*—Imt tjie herrings had iU> sign of putrefaction 
about them, but had a very wholesome smell cdln* 
bined with that of the acid. Omic ol tl:.^m being 
hmih'd, the cmpyrciiniatic smell was verj strong. 
'The rest, in six months, were in complete preser¬ 
vation 

It was afterwards found that ihc peiiod of im¬ 
mersion had been too Igng. If l)io lish be simply 
dipped in acid of specific gravity 1012, and dried 
in the shade, it is sufficient for their preservation ; 
and fiuCh hei'^rines wdicn hroih d aie verj^ agreeaV^j 
and have not the di'-agfceable «;mpyreir’i.itie of ‘ 
former. 

A number of haddocks were cleaned, sjdit, and 
slightly sprinkled with salt for si j then be¬ 

ing draiiud, they were dip})ed, foi about* three 
second'^, in pyroligneous lahl, and hung in tbe shade 
for eight days. On hcing broikd they were of an 
uncommonly fine flavor, di iic.itely wletc, ami e(j»ijil 
to the highly esteemed Ftnma haiblock. Her- 
lings weie cureil in the s.'imc way as the haddocks. 
After being diii'd »n flic shade for two inon/bs, they 
wcie equal in qualify and llavoc to the bc^t rod 
herrings. The fish n tamed the shining and fresh 
ajipeannce wliieh tlfcy had wh?u lakeu from the sen. 

A piece of licef wa.s dipped for one rjiuiute in 
pyroligneous acid (‘Jp. gr. 1012) m duly, 1819.— 
fhi March 1820; it was a.s free from taint as 
when lirist immersed. iSo salt w;us used in this ex¬ 
periment. A piece of beef was dipped at the slime 
time ill.pure.vinegar of ific gravity ltl09. It 
was jierlccfly ffee from faint <tu the ISih ol Novem¬ 
ber. This evpCrimf nt indicates anti^cpti.; powers 
in piiiv vbiegai ; .some h.uldoeks were cured witli it 
which rernaineil free from taint, and, when eooktd, 
had an insijud ta^te. 

Dr. dorg, nf l-ri})zig, repealed some of these ex¬ 
periments, and v»uli success. He even sucreeded 
perfeetlyin making analomieal preparalioTi$, by ap¬ 
plication of (fe^'roligiieoiis acid. 

It i)as bf'cii alrc.'idy staled, that in the second 
tlistination of flu* pyroligneous acid, the first pro¬ 
duct lint comes over'is of a pcciihiir n^ftiire, and is 
called ivo(i(hspn'iL% i.s pun lied by ^^|^:ver^)l dis¬ 
tillations from some alkaline substance, lime, or 
from oxyde of lead ; and when sutheieutly rectified, 
it assumes the appearance of a transparent and 
nearly colorless fluid, possessing many of the pro¬ 
perties of alcohol. At fyst it w as considered iden- 
tiral with alcohol; but thfflc are points ©f differ¬ 
ence. It is highly inflainniablb; aiu*' burns vVith a 
pale Hauie, emitting very little light. ' It has a pc- 
cuRar penetrating smell, and a strong so.mcwiiat 
etbereal taste. It dissolves Indiatv rubber, and 
forms a Varnisk applicable to a variety of purposes. 
This solution of Indian rublicr is also iisAJ in the 
manufactuie of a useful and beautiful water proof 
Woollen cloth. Wood-spirit dissolves resins; and 
hence is used, by some makers of water-proof haU, 
ns a less expensive solvent of the^resins used in 
Rieir process than alcohol, alid equally effective. * 
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This wAd-s|)iiit is r lUnl by pyrovilic 

spirit, W iTGlIfiMl lioin nuiviAtf of limJ, it is 
ot S|u’i'ijh* -{-iiS. Itlioils at 1 j 0'\ it bums 

away wiilioni b ivin^ any reiiiduum, 

• AVALrV.VOllliS. 

lN*takiriV; .1 (»f tho i^mat iuid vaiious plKaKunona < 

of riatun-*, wo oui^lit imt to onil(:*4liOK{' tiTinoinioiis 
elcmenU of di stmotiou, tlu* avriLinolio.-^. jaanilnir to 
innuntaiiions countrii'i, tli.it fietjiipully closp up 
lakes :inil ; alter the courses of riveis, 

bury under their ovorwhelmin;^ masses, entire dis¬ 
tricts, wiyi‘their f(»v\"ns, \ilkiges, and inhabitflit<, 
whom they hurry into eternity witliouta moment’s 
jircvions notice. 

Mountains wJiu-h arc subject to the paiiiiciilar 
species of avalanche, sometimes termed a Lnntf-yflp, 
like the Righi-hcrg and Ross-herg, arc UbUally 
com)ioM‘d of Brecrin (which seems to- be a conglo- 
nicration of sand .‘Uid stones, more or less firmly 
r^iiprited to;;ether)» that is peculiarly liable to be 
uponT^ rains and frost, an^ even by droughts, 
bcin^ observed to open in large Qssurcs, tli/it soon 
are filled up by the tneUiiig of the snows, or by 
rain; and being acted upon by frost, bursts 

asunder aruTdetiXlies huge masses that come rolling 
down, with a iioi*?e like thumli r, be<uing everything 
bvdbrc them into the valleys beru.illi. This pio- 
])erty of water esprjiijing by fieezing, is so well uu- 
liciblood in Russia, tliat in some p.irts they avail 
ihem^clvcb of it, as svl* do of gunpowder, for the 
bursting of rorks- all Unit is i^ecessary being to 
bore tlieTocks, as in the otlier^ivise, m the diieet:oii 
tliey wish it tijp^plit, .md ttius leave it to Nature to 
peiform the rest. ITic apertures an* soon idled by 
the rains, which fall in tlie eailypart of w'inttr, and 
ns this season* Hd\ances, the work is completed by 
the fn'st. Trees and roots, which are often of a 
gieat bi/n there, arc frettaonlly split by the same 
means. 

H'lt to return to the subject, another powerful 
raubc which opnatis conjointly with tlm olhius in 
occasioning great leiits in these mountains, is found 
to be the aceumulatiou of vast masfses of congealed 
s/low, tli.it adlu'ce to the peaks and overhanging 
eblfs, the weight of which is often sutFieienLly great 
to cauac the muuntniii to separate, 'riiis was sup¬ 
posed to have been the case with one at the Ross- 
help, which took place at. j p, m., on the 2nd of 
S^[)tcmber, IHIIG, as it was parliculaflj remarkc’d of 
, ir, that fbere had been almost a continued fall of 
simw. during the months of July and August pre¬ 
ceding, suc«eeded by heavy raihs, and snbEe(pi(‘ntly 
by frost, whim hnul reporlij hl^e^thc ciacking of the 
mountain, had been heurd .it different times. The 
*• rents or fissures, however, which had, no doubt, 
taken ]>lace, escaped ^observation at the time, from 
the nrcumstance of the mountain being thickly 
covered wdth wood. On the d.iy on which the 
catastrophe ocomred, »ot more than- (^irce or font 
persons had jny iuRination of what was going to 
happen ; Jbose people were at work on the lower 
part of the mountain, but being alarmed by the in 
creasing noises they heard, and fim^iy by a vibru- 
’ tioii of the' mountain itself, they lAd only time to 
esc.ijie pth their lives, without bei^g able to afford 
any wrarning to the vilhi^ea and inhabitants that 
were near them. At Inst me mountain was sccTi to 
. Scparalt^, and the whole of th-it j>ai:t.'which extended 
between the fipilzbugal and the .St>iinbexgerfloue, 
-detached itself and came down,*hiinging with it^ 


A’lmie fvinsst nf fucr., with a honihU'*cra-^h, cover¬ 
ing nearly t\\o-<l.niN ihc iirantiful,|bmilrur, nml 
ailhorlo lU'fjcrlul A.illcy nf (inld in, ;uiif a Mirdi pur. 

)f llonsintjhcu, depth of junlnp** 2lh> tci t, ;md 
jurjing iiTiili’i tin* MUMS the \‘ll;igr.s of (h)ld«u, 
llousingheii, teller-Kyetlien, Uu’er-Rot then, and 
Ijoweit/, loijellur with tlicir inh.ihitanl'?, fonncily 
) reicbralcd m ihcM* paits for f.ieu* line appoar- 
nner, I heir bravery, and InigaLitul industriuus habits. 
Fm/r hiindrnt mnt thrly-ihrpr persons arc known 
o have pfiishrd on ibis iinfortunnle oeeahion, iu- 
?hidiiig siaivva tourists or strangors frtun various 
)wt.s and viaht individuals flnit ware known to be 
dierc from Herne and ArgoMc—whilsl ;ihnuf//Ve 
fiuiitlrrd and t/tuty iru»re wm-t' r’limsl l*y the entiic 
lestrijction of their property; iliul what addctl to 
he loss of the latter, w.is the eircuinistanec of some 
part of the dchris having fallen into the western 
art of the lake of Lowertz, anti forcing out the 
waters upon. the* land, hwejit w ill) them, on their 
(Imnh.'iek into tlie lak<f^, ninny hou.ses with their 
iihahif'ints, th.it were placed in its \i(’inity. The 
it lie valley of Ciold.iii, wdiieh, fieforc this, was con¬ 
sidered one nf (he most Iveautifiil and tcitile in all 
vvitzerland, is very nuriow, having on opposite 
sides, the Righi, and Uoss-borg, nnd is about two 
leagues in length, ttrnunated at one end, by the 
lake of Zoiig---and it llu; other, liy the. Ukc of 
T.owTrt'/, Of this extent, ahe.ut one l(‘aguo was 
vcVed over by thi- avahinelje, and so ermpletely 
did it re.aeli across llie v.illcy, that the hi.se of the 
Kighi on Llie^'jiposite side was covered up to some 
hcigiit. 

A Of this dreadful event, a traveller wiitea as fol¬ 
lows :—“ Whilst walking on the ruins of the nioiiii • 
t'»in, whieh arc hcajied in horrihU: eonfubiori tm this 
spot, and, over wliiefi, a ro.id lui-, hivn 4*ut to Ait, 
it pre.sents to our view mas.'Jes of rubbish uul rock 
(some as large as a house), iiidiMwiniin.itcly piled 
on each other, and inteniiingled with fiagmcnts of 
tre^s, of which sonu* were .seen with tlicir sti'ui.s and 
hranehes fixi d in the earth, and the lools in the air; 
and hemuTed in as this v.illcy is by nioiinlains on 
each rdde, one seems to eoulempl.ile .hcit; the WTcck 
of all the vi'^ihlc and maleiial woihl \roimd. ’fhe 
force, too, with whidi someot tlic^c imniiiisf blocks 
deseended, must have been very gient, when \\c 
consider th(it the height of the Ross-heig was about 
11,500 feel; and il vAas a nielantholy thing to rcUcct, 
that under the spot on which wc v/c jc now tii^ad- 
iiig, were ^’onee.'iltd foi (\i r from oat* \u'\v fhoM.* 
peaceful villages, with tlieir inliahifaiits, who were 
burprised anud thiar peaceful and domestic occupa¬ 
tions, and hurried in a moment Aom the liglit <if 
the world.*' 

A gentleman of the town of SehwU/, in this vici¬ 
nity, who colleited many a(l«*»‘ting details of this 
event, says — that in that town such was the 
uproar aiiTl nntsc it made, reverberated by the 
surrounding mourlt.iin^, tliat thc^ people actually 
thought the end of all things was arrived; and this 
is not to b'‘ womiered at, when we are informed 
that so great were the clouds Of dust, of snow and 
of water, w hich it sent up, that the air was com¬ 
pletely darkened, and the sun hid from thi ir '•ightw 
for the myjtnlc? of that clay. Amongst othcra 
which he nrentions, the case of a poor girl and a 
child arc particuhirly remarkable. They were walk- 
jug logoiher in llu* garden of their cottage at the 
time the criAistrophe happened, and the only uc* 
count of It the girl could give, wa«, that she found 
Iicrsdf in an uiatant in the ^ituaUon in which sho 
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wafe flisinm ipf., wiililier hofly jammed in thn earth, 
Xier head do^y^wards, and her feet in, the air/ 3n 
this friijhtfid'position, her eyes forced from llieir 
fiorkets, and streHinin^ willi hlnod, did tliis ]>o<ir 
girl roinain for several hoius, durievg ahieh sdie eon- 
versed with, and endeavoured to p^^cify the child, 
which cried piteously for food, and which she fouinl 
was eovered over by a stone near to, her, a;id itri- 
hurt—at Mist shetrie(\to persuade it to go to shvji, 
and that sonie. of the family were, coming to its re¬ 
lief—but despairing at last of this, she L‘ncouifi.:cd 
it to say its prayers, and they vyerc thus eiig.igeil 
together, wV.en tJiey were discovered by the sohhiug 
arid i^rying f the child, which fortunately direeled 
some people to. Ijie spot, who had gone out fioin 
Schwitz to see if there were any left to who-‘i they 
could alfoid suerdur. It i> iiih'iesfing to Iiumanity 
to learn, that this poor giil .'etually liurmed, 
thouirh wkh a* total deprivation ol sigld, ami a 
dreadfiiMiorror of tin* event evt r fiifecwards. She 
has of tiflen said vin.’e then, that tin; gieatvst pain 
she felt during tfie lime she via« covcied over, mms 
from the e\fC'^>i\e eoid in her feet, \\hi«h it appears 
v.as tl'C onlv part of lu r '*Jiat was found luicoveicd 
aiuhe\])OSed to the air. 

Jii Micious p.irts of Switzeihnid, neridents of tlie 
kirui here desJenbeil, are jjeipetu-tlly oeeipring, and 
it was only five years before, viz, in ISOl, tbar a 
on.-idei able one took place in tins neiglibouihoud, 
foni the Kiglu, near U» the hamlet of Sigik(T, nt 
v^^l^h lime a l.irsro portion of tlie mountain was, 
pi 1 ripitatod into ihe Like of l.iieeinV, wbieh re- 
*|w ;hd the wateis lo snob a degree, that by (lieir re- 
fiiiA upon the liiid, they swept away several houses^ 
sla'nlmir, and s:i\Y-mi]Is, placed at some eonsnlera- 
bic (listaoee I'lOin its hanks ; by'which eleven per- 
aie said to hive pen>hed, ^fhe agitation of 
tliC wjtir.' of llio T ake on* tiiis oceavion, are re¬ 
ported to have rtiU'Jied t\iii to Liieeriie, a distaueb 
of, j>erli.i]»‘', SIX 01 i»e\.ii mili's, and did some 
d'Ufjsfrt- to (he Sliores tui the oppo'^itc side of the 
l/ikc! 

In j)oint of fxtent and eon «i^picnccs, bim whhh 
ocf'uried lately in IIjO \ dhy <if Ibigiics, deserves 
t ) be rrientioged, ns it v. is attended wuh eirciiin- 
stancea veiy punU-o*. This va'dey belli"- Veiy 
narrow, arui enliit y occuipied with the river 

Dnuiee, was stopjn tl up near its soiiree, by an 
avnlanebe, and tin' ii\er being in eonst (juei,( e dam- 
inej. u];, a vast ai!ouniiilaU<m of wab r had t-iken 
jdac^, ‘io as to form a lake of (nuisnler.'djje bc- 
foi6 it w'jis di^eoveied, owing t/i the letired .situa¬ 
tion of the place, and being but little fjo^pjented_ 

As soon, ho>vever,-as it liei'juee knov»n, it created 
tt great Sensation for llie safe!/ ol the country, and 
the inhabilauts along tlievvhrd ' eoiirttj of lhat river, 
to wb;.ifc il joms the llhoM(», above Martigny ; ami 
afterwi'rds to the T,,ake of (Jeneva, whcie. the llhone 
enteis the hiun riiar to ViIIoueUNe; a t^tal extent 
of 14 or IT) leagues, and.Ibis w'a« tv i without rea% 
«on, considering ao vast ;\ body of v at^r, and the 
forcje with which it would d*‘sccud, it lek lcObc sud¬ 
denly from so gloat arukv ition^amongst the monn- 
tains. Publip mccUr.es of the inbabitantrt \ycfe in- 
aptanijJy convened,'and as the daeger wns prming 
and' hotiWy increasiuj;, experienced (ft^ihoers were 
employed loeffccf the making of a tunnel, by whith 
to draw off the waters giR lually ; when it was 
snppi gfd the impediment might be rinioved^ ancL 
tbc pi ogress of th6 work, as ii took place, vvas 
n'vd.vb notified to the people, and signals csta- 
.,b*<^s)ii^d idong the whole luie. to warn the inhabi¬ 


tants when the danger should seem very Apparent, 
so as *to enable them to remove themstlves and 
their >tock5', to places of safety. Notvvithstrindin^ 
the excellence of these regulations, however, the 
danger could not be averted entirely, for wl, mi the - 
w«rk was considerably nijvanred, the wjter forced 
through the tunnel,blew it up, and ruptured the dam, 
•by which the whole hoily of the water waif unel- 
pk-tedly set free, rtifrrying away bridges, houses, iii- 
h'lbilants, with their cattle and goodj, and, in short, 
everj^thing that was opposed to it through its 
fcngthenetl course towaards the Like. As Ihciiamage 
and loss of lives it occasioned were very great, and* 
the particulirs were published in ?ftl the ncvsjiapfrs 
at the time, we need not occupy our pages with a 
recapiiukition; but the loss of lives would have been 
still gr*aLcr. ]i id it not fortunately hapjieiied at a 
very* tMrly hour, before the workmen had,arrived 
to commence their work. Two of our countrymen, 
and their guide, wlio had gone up to visit the 
works early that morning, are said to have been 
the only pefsons who vvitrie.*5sed tl>^, event, ngd 
cpCapcd, by pr-jceediug lapidly up a pnyipiee; 
in '<ueb haste, that, tthe horse, hi longing to one of 
tiiein, w.is lost. C'erUin if is, they Ih d in great 
ti nor to Geneva, and were the 1ir^*^^r5g^ made tlse 
jK’euIeiit kiVjwii there. « 

A'mlher kind of avalanche is that vveieh i« com- 
po.sed alnio-t entirely <if congealed snow ;unl ice, 
and winch so tVupiciii ^ibout fltindidwald, 
Cbamouny, oid oOur plaec'^, wlure tiiere arc 
gkicii rs ; that the-e valleys a’lv i-on^^i.inlly rtvoiind- 
ing with the eoi.vc gf (lie falling Unliiis, whu’h btiiig 
re-eelu>i il by the ■■ on^ilains around^ nuke a nois.i^ 
like tliiiiKler ; .nul in ronui eoiiMm il*^»l.iee*s, tlic. vi¬ 
bration wbii II is o<e.idimed ifi tim -ilr, by merely 
hnng otl a mn'-ket, will sniueiimes dttmli eoii- 
siiJt.rable jiei'iiiii'x of it \VlK‘n any oflliese masses 
of ''now aie MJtTi«*Icn; 1; large lo block U]) a v.’illey 
of ro'id, wiiicli is oi fmpuut oecurrenee, tl-ey be¬ 
come 50 conder.Hcd .‘mfi Mrni, owi.ng to llieir gie.'it 
vaiejit, aini fallh.g tiom ? aeli tj>iiiCiidous i.-igbls, 
that it travtli«‘i' on hojse-liaek may p;*ss e .r them 
in Safety, wilhord le '.r of Sankny^ 'I bii dley of 
Valor 'Jie ind T«^o-noir, wa« om^* \ l y mi 

av.aldnehi-. of thi.s n.iNoe, innh r •v»] 1. b. 

/Fiicnt Im'J worked it'll If a passive, lne,iiin:a re¬ 
gular arch UuoHj II it'. Vihok'L\:eiit 'J'j'i-. snow- 
bridge tia\ ellcrsli.vl oec *s;on to cross 0\er Oi: hofSe- 
bat.k more than oiu’c *, and in one or two places, 
wdierc the ar^di had fell* n in, thi’V e.ould veiitiiio 
near ei^nigli to lo^k thiougli the openings, and see 
tiie t'jrrent spoi ding its ruge uiidu ucafli. was 

in ihc inonDi of A'l.iy, when tin fan v.\i^ beginning 
to be puwerfn), amUtviwi’tk a'’n r it^ f,iH : but in u 
few days more, lin y .-aid it would bu irn]Vls^.^^»lc 
for aliout three wetk. or a iicntjj, after winch lirnc 
(he whole would ili'.incear, m»d be earned off by 
tbo river. 

or Gvr.ious analysis. ’ 

TiiiSi department of chemistry, whose 'great Im¬ 
portance was (i,^L shown hy ('aveiidi.sh^ Pricsfley, 
and llcriholletv has lalt ly acipiim] nw value in 
consequence of jH. G, Luss.ic’j, dncti inc of voliimps, 
his dctcrminatiiui of the sj'ccific grr.vitiCS oWapurs, 
and 6ag^(ciou8 anplicMioo of both jirinciples,^ to the 
devclopemoiit of many combinatioue hitherto intrU 
cbte and inexplicable. . * , ^ 

Let UR fifat lake a general view of tlie charactm 
pf tli6 diflerent gases, ^uuie of them are colored,*" 
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others (l^tFuso wliite \apors in the air; some rtl.noe 
a tnper, provided a point of its wirk remains iumleii; 
others are acid and roddi u liuetme of littmis ; one 
set liiivc no smelL or but :i faint one ; a second s( t 
are very soluble in v.ahr; a ihinl are. aohil)le in 
alkaline solutions; and a fourth arc themsiUes 
alkaline. * Son e gases possess sevcual of these 
<^iaraeteis at once. ^ • 

1. T\u*. ro/ored t/'^srs are nitijous arid, eUhniue, 
the ]>rotoNiile and <'ii'nlo\ide of chlorine. Xln* hist 
is the lesf yellouish-green, or yellowi'du 

2. prodncini^ white vapora in the* aif. 
.Miui.iiie and, Ihioborie, fluo’-dicie, and hydiioilic.^ 

'i. (Bast'S in air !)y eoul.ict id the 

li^;lded tapir. !fyilrol^en, «-ul)e nImri.ltcd and eii- 
buretfed lr>dio»tii, suhpho^j'hurettcd and phosphu- 
retltd liyrlnujjt n,‘siilpfiMrcttctl liydio p i^'ii-tti’d 

hvdroi^en, felinreltcd hydrogen, pol.K^snret’ed JiydMi- 
gen^ earbonoiis oxidi*, [uus usie »u* eyan.u'ni. 

4. (/uses \vlni*!i ro-kiniHr the exji'.rniv; taper. 

Oxyi^cn, protowdo of a/ote, nitrous and, and the 
oxides of chlonn.". • 

fl. aiCfl# e ises,''vhicli reddc,i litnins. 
SulphuioiisTinun’atie, huohoru'Tl^ydrioilie, ri‘iouh-*ie, 
ddoroeaihoMOu^'., and eubonie ae;«l ; the o.xidi-’ ol 
chlorine, hydrogen, UdUircttid ii\dio- 

gen, and ])nisMye. 

fi. (Jris«,.-, drwfiffde of s/tio/Ij or pO‘^se'->!o<' hut a 
fei‘l)le one. OvVgui, azote, hydru/.e.!, n)»u- 
retted fjiid 0 ')ilnir.dted hydrogen, rarbonie .lelil, 
protoxide of a/ote. 

7. smell of all'the othcis is iiiviipjHjrtable, 
and friupuMitly eharactnistie. 

5. fi.si' s very ftoJnhle in iratA\ n.nnely, (’f ^^hi(.li 
water diS'.j]ve*i*U)ori; thaif iffiity times lus vobinni, 
at oidiii.iry prC'^sure ^kiiil^ernprr.iture. Fluoric and, 

llu ulplii id 

morn 

t). ( in afkaHao solutions. Acids 

nitrous, sulpliui nniriatie, lliioliorie, liyilriodie, 

tiiiosiln ie, eldoj jarl).>nir. ehloiocarbonou^ ; and 
the two ovidcs ol clduriix^, sulphuretted hydrogen, 
tclluroltej hydrogen, and aimuonin. 

10. Afhanne gases. Ammonia rwul potassurcUed 
hydrogen. 

Sucl^s a general outline of the characU'iisties of 
the gases. The fjrefft prMeni a hick now pi'v^iniiH 
iheif «.v, lo deter ttiiue i// ejt peri men tsf the unfntc of 
fnit/ niiKjle i/aSf or yaaeons nud iurv, w/iirh may couie 
bejore «v. r 

/We first till a little glass tube with it, and expose 
it to the aetion of a lighted taper. If it inll.nnes. 
it is one of the (deven above enumerated, anil mu^t 
be diacnmWiatcd by the following methods :— 

1. If it takes fire t*pon^ine.o\jsly on enniact with 
air, producing a very and matter, it is ph^sp hit retted 
hydrotfeu. Subphosphuretted hydrogen,- or tlio 
bihydrognret of pho.s^horus, docs not spontaneously 
inflame. 

2. If water be capable of decomposing it, and 
transforming it sndd(»ily* into hydrogen gas and 
alkali, which jve can»eii.«ily ascertain by transfer!ing 
the test tube filled with it, from the mercurial trough, 
to a gla:?3 containing water, it is poiashuretted 
hydroyen. Dr. Uiv- found in expeilmcnts on the 
production of potassium, by passing iJire potiulf over 
ignited aron turnings, of winch some account was 
published in 1K09, that poUssuretted hydrogen 
spontaneously inliaincd. M. Sementini has made 
the .same observation. 

3. If it has a nauseous odour, is insoluble in 
water^ leaves on the sides of the te.st tubt in which 


wc l>nin il, a ciiCMinr biowri di posif. like ludmu't 
of ai.’^fidc, :intl if i ;4jrituuin wnh (lie ipukNv 
ot it.i YoLi.nn nf ;u)nc.>u% chlorm,*, .i liipud isfovim d, 
from wl'ich Mii|dmu‘lhd hyibogin ]>rrcipn.it^ s 
yellow llotcnli. it i'i ^/t sf/itnrtteti /ti/drot/eu yas. 

I. If i! Mrouc-mu-.'Jl of ^drlic (»»■ plio-phonis^ 
if il dflcs not influiu; spont.'incously, if tlu- iiioiluit 
of its comlimKijiui -troiigly rc<Ulen> littnus,.au<l if, 
o\^ agitation A it h an twc'^s of upicuus ciiloi im\ a 
Inpior icsiills, which, alter evaporation, leaves a 
vrrv "onr syiUpy i\'-iduum, it is fiKbphtnythureited 

h f/di - V .«ti. 

If It has u») srntdl, or but n f.iint one, and if it 
be oapjlde m condcuMug oiicdi.dt il> voluiTm of 
oxvgv'U III the I’Nplu'iiNC eudioTMcUr. If hydrtiyen, 

ti. If it lols :i liUi't huicll, be ci}Mble of con- 
deii'*ing in tlic cvpl h * cmiioimter unc-liiiU of iH 
^o!llmll of oxygen, id of piodjicing a voliimn of 
cubouic acid ripial to its own, wliudi i, ar-eri taiin d 
by lb-orbing it with aijiicous potash, it is Cdrh *nons 
Od ide 

7. If il h.*3 il flint sinell, if one of the pioiliiets 
of cruiibiistion i-i tMibonic acnl, Mid it tlu* ijinuiiry 
of oweeu which il co«c!ensi.s hy the eiplo'-ivo 
eiul’omil<r, coiie-poniU to^ Lvvi.-e or tbiu** Us 
xolunin, then il it either Htiheurbtirift\:yl or 
rviird hj/diO^eO. 

lb 11 It s the odour of rotten eggs, if vl 

bl.ickens soluiu-'is of hxid, if it leavM a de]>i)^it ol 
Mil| hnr wle.i v\e burn ii in the te.st tube, .and if it 
be ;d)‘.orbablt‘ by polash, it is f‘Hlj>hnK t/rd hi/droyen, 

9. If it li#i5.a f< Lid odour, approaching to that of 
sulphuretted hydn-rtn, if it is ab-oi liable by pola*-!),* 
it it is soluble in w;ircr, if it forms with il a liipiid 
which, on exposure to air, lets fcdl \ biown pulvi-iulcnt 
hydruret of tellurium; and la.slly, if on rigilatioti- 
with an excess of iUjUcouB chlorine, there lesults a 
muriite of telluiiiim, yielding a whir»i pnripilate 
witli alkalis, and a black with tlic liydio.sidphuu Ls, 
it is f eft it ret led htfilroyen. 

10. Tft/r\f'fe Is known by its otien.sivc and very 
peculiar "mfll, and its burning with a piiqile tlaruc. 

It the gi*- he non-inlbimni.dde, Imt ahsoibahle 
by an alkaline holiitmn,it will ho one •>f the thirteen 
following : inuiif'die :i<ul, iluohoric, tiuosihcic, 
hydriodic, Milphurous, nitrous, clilorocaibonou^, 
•carbonic; or cliloiinc, the oxides of cldoiin<*, 
prussine, or ammonia. Tie* first four, bcpig the. 
only g'ise& which produce v\hitc vapois w'ltli atnios- 
phciic air, from their strong afllnity for water, are 
thus cassilyji distinguishable froiiT all others. Thu 
/iHOsi/icic fjus IS reeogni.st d hy the separation o’f 
silica, in'white llocenli, liy means of w'ater; and 
ht/di'todir yaa, heeausc chlorine renders it violet, 
.with the precipitation of ioilmc. 

Mnriottr arid yasj from its forming with solution 
of silver a white prceijiitafe insoluble in acids, but 
very soluble in ainironia, and from its yielding with 
oxide of infingauLso a portion of chlorine. FluohuHc 
by the very dense vapors which it exhales, and 
by its in^1Jlnrly bla(*kening paper plunged into it. 
Nitrous ttcid yna i.s distinguibhed by its red color. 
Proto rule of rbforine^ because it is 'of a lively 
greenish-yellow uue, because it exerciSf.s no action 
oiwnercury at oiduiary temperatures, and In cause,® 
on bringiuf^ ignited*iron or gh^s in contact with it, 
it id d4!compo!jed with explosion into oxygen and 
chlorine*. • • 

J)ntforule of Morine is of a still brighter 
yellow i^h-green than the' preceding, and has a pe¬ 
culiar aromatic smell. It does not redden, but 
blanchca vegetable blues. At 212'^ it oxplodosV 
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evolvint^ o:.y;|.^ii mul chlorino, Oihtritte is iHs- 
l)y it^ fiiintrr rolor, by 

its sutlVnne; no chaii^^o on hraUnl, by its dr- 

stroyiojf colors, and by its rapid coaibinatioii with 
mercury at common tonpcratures. Snfp/inrons 
actd, by its Mnrli of burning sulphi^. AmmomUy 
by its odour, alkaline piopcrties, and thot dense 
white vapors it forms with gaseous acids. Ch/oro- 
car/fonotfn t/tis is <*nnvt,rted by a very small quanyty 
of water into aqueous inuiiatic acid, and carbonic 
arid, which rests above. Zinc or antimony, aided 
by lieat, resolves it into oarbonous oxide gas, while 
a solid metallic chloride is formed. With the oxides 
of tltc same metals, it forms (ddorides, and carbonic 
acid, wliile each ca^e the quantity of gaseous 
oxide of carbon, and carbonic ncid aiisengaged, is 
equal to ihe\olamnof chlorocarbonousga.s operated 
on. dtnuijnic acid gaa is colorless, and void of 
Bniell, while all the other gase.*, absorbable by the 
alkalis have a strong odoui. It liatdly reddens even 
very dilute tineUire of litmus ; it gives a white eloud 
' with June wafer, fioni which a precipiUtc falls, 
stduble with eihiveseence in vinegar. 

Jf, finally, the gas he,,neither indarnmable nor 
capable of being obsoroed by a solution of polJ.sh, 
it will be oxygen, a/otc, protoxide of azote, or 
deutoxidc of azote. Oxygon can be mistaken only 
for the protoxide of azote. The property it pob^esses 
of re-kindling the expiring wiek of a taper, dis¬ 
tinguishes it from the two other gases. They aie 
moreover charac.teiized. First, because oxyg< n is 
void of taste, and capable of eondensi''g in the ex- 
,]do^ivC eudiometer twice Us vohinin of hydrogen 
gas ; the protoxide of because it has a .sweet 

taste, is solulde m a little less than halT it.s voluimi 
of cold water, and because when detonated witli its 
own \olmnii of hydrogen, we obhan a residuum, 
containing much azote. The two other gascs arc 
dustingiiished thus; —Deutox ide (f azote is coloi less, 
and when placed in, contact with atmospherical air 
or ox\gcn, it becomes led, passing to the state of 
nitrous acid vapor. Azote is void of color, smell, 
and taste, extinguishes combustibles, exjiericnces no 
change on contact with air, and produces uo cloud 
with lime water. 

ON BEN NUTS. 

Ben Nuts .are the fruit of a tree wltich grows in the 
Indies, Ceylon, and EiiVpC Ijimifciis calls it gni- 
taudta moi'tnga; but Lamarck has changed it to 
moringa Zi i/itiicf oi d/* oIeife,sa^ Iti fiuit is a 
ihicc-vahcd p(»d, full.of a while <le^h, and a number 
of thrcc-eorneied set'ds, the size of large jJCJe*, co¬ 
vered with :j thin, soft, whirish-givy shell; these 
seeds contain a white oily kernel, of a very SkVeet 
taste. 

The oil of ben is obtained by pressing these nutn : 
this oil is .sw’eet. scentless, and scamljf ever he- 
<’omc.s rank; by cold it separates into two parts, the 
one .solid, the other liquid. 

The property pob-cbsed by this oil, of not becom¬ 
ing ranlf, has made the watcfimakers use th<* liquid 
portion of it for oiling the wheels anil other vvuikb 
in watches and clucks. Nevertheless, paitly on 
•jiccount of the diffieully uf proi’injiig good oil of liCn, 
and partly fioni other inoliM b, many mitchmakcis 
Ufcc :il pre.sent the bc^t salad oil. 

1'1‘c oil of ben*is used lif llic jjcrfiimera of the 
countries where the tree grows, n(»t only In cause of 
its Vaqiim*- wo w4K hut uLo becjusc having uo simdi 


of its own, it docs not alter that of tlicarouaitie sjib- 
I ^Uijce with wliieli they impregnate it, Tlicy lay the 
tiowi rs of tuberoses, je^Siimine, and other strong- 
I scented flowers, which yield a little oil by distillation, 
i in beds, in a close pewter \T^sol, along with caidnl 
j cqtton soaked in tliis oil ; the vessel is tl. m placed 
j for some time in boiling water. When *lhc oil is 
!•judgefl to have imbibed the secrit, it is extiaetf'd 
from the cotton b 3 ***he press. Oils thus prepared 
are eallgd huiloH antiqaefs^ as being the oldest method 
ot jireparing' scented oils. But tHe perfumers in 
Che tiurth of Europe mostly imitate thrse oils, by 
j|[dding essential oils to the best salad oil, or to nut- 
oil ; and, in some eases, by shaking up either of 
these oils with spirit of wine distilled off theflowTrs, 
when the oil absorbs the aroma ol the flowers and 
becomes seen led. ’I'hesc slll>^IUutions render the 

oil of ))en scarce in the cunntiieb wheic the tree 
j does not grow, by diminishing the demand for it. 

MISCFJJw\NhX)nS KXFEIllMKNTS 

vJ 

Dkavv' a laruLcape with Indian mk, \i.;i p-iint the 
foliage of vegetfibk'S with mun ite of cnh.ili, and 
some of tin; flowers wnh acetate ol eob,ilr, and 
othei^ with muriate of eopp(‘r. B'Jn ? Ilii'* pii liui; 
is cold it will apiu.ir to be nicr«ly‘au outline of a 
landscfijie, or winter si;ene, hut when gently Wronied 
the treis and flowers will he dtspinged m iheir 
imtnnd colors^ whndi iliey will pre.^tene only wliile 
they continue uaim. This may be often lepeatiil 
^Vlite ujnni ]>apcr with a diluted solutio# e* mu-. 
liaU* of cnpjR’i*; when diy, it will nol b/j vi^/l»le, 
but on being wannedJiefore the fiicjlie willing will 
become, a beautiful 'jeltow. ^ 

Into a large glass jir, invcited upon a fl.it brick 
tile, and containnig, near its to)), a bnuich ol frc'.li 
rosemary, or any other such shiuh, nmi.sterK’d VMlh 
water, introduce aflat tliit k ])iece ot healed iioti, on 
whieli place some gum be nziim in gro'S puwder^- 
The ben/oic acid, in consequence of the he.if, a^iU 
be sepaiated, and ascend in wliite fumes, wliich will 
at length condense, and form a most bt mtiful ap¬ 
pearance upon fae leaves of the vcgcta'olc. Tins 
will serve as an example of hnlUnnatioiu 

Mix a little acetate of lead with an cqual|vorlion 
of sulphau; ot ziiie, both in fine powder; .stir them 
logtthir with a picie of glass or wood, and no 
eliemital change will be perceptildc ; but if they 
);e rublxd together in a mortar, the two soIuL wiii 
operate uptm t*a(*lr olher, an intimalc union wiiJ 
take pkice, Jnd a Jinid lall be produced 11 alum 
or Gliiuhrr salt he used instead of sulphate of zinc, 
the experiment will he eriually successful! 

dnrious Moti07i jiroduced in L^jnids by llvating 
and dooUng them, — Kill a large phiai with .whaler, 
and put into it a small quantity of powdered amber, 
having previously adilul to the water n’suflicieiit 
quantity of pcitash, to make a solution ot the ‘feame 
speeitie gravity as amber, Imiacrst. the phial in a 
glass of hot w^alt?r; upon which a very singular 
internal motion wiil he, imineijiaiely perceived. A 
curnntof (he fluid will rise up Jhe sides of the 
phia!, and another dcM*end in the centre of it, Now^ 
take tin* pldal vut of the hot water, and observe the 
L fleets of U.'3 cooling. Thu currents will he reversed; 
the. e.xtern.d i>ne will de.seend, and the interna) one 
a.'^eeiid. Tin* use of the ^sowdered amber is to m.ike 
tlie opposir*^ -'ui rents into wdiich the w'ater is threwn^ 
visible 


























































































98 


MAOAZINK 01- SCIENCE. 


ATtWOOD’S MACHINE. 

FOR ABCKllTATNING TIIK LAWS IIKLATIVK TO 
FALLING IIODIES. 

A RBPHEsKNTATiON of this beautiful anil useful 
contrivance is given in the engraving. .A II C is 
the rim of the wheel over which the thread sus¬ 
taining the weights passes. The ends of the axle 
of this wheel rest upon the rims of two pairs of 
wheels, ns is represented in the figure. Tlie stand 
carrying the apparatus is supported by a strong 
pillar, and immediately under this stand is placed an 
upright shaft, divided into inches, half-inches, and 
tenths, for the purpose of measuring the rate of de¬ 
scent. E and F are two equal cylindrical weights 
suspended from the ends of the thread, which rests 
in a groove on the edge of the wlieel A B. 11 is a 
small stage which can be screwed upon the gra¬ 
duated shaft, at any particular division at which it 
is designed to stop the descent of the weight. G is 
a clock, attached to the principal pillar, which beats 
seconds, in order to mark the rate of descent. 

The weights E F are, commonly, so adjusted, 
that, by placing on the top of the cvlindrical weight 
F a weight O of a quarter of an ounce, the weight 
F will descend through three inches in one second. 
Thus we have obtained an accelerating force, which 
is sixty-four times less than that of gravity, and yet 
which retains all the clmracteristic peculiarities of 
that force. In fact it is the force of gravity cor¬ 
rectly represented in miniature. ik 

We shall now show how tliis machine is applied 
to establish by experiment the laws which regulate 
the descent of heavy bodies. 

1.—^To establish these laws by experiment, a 
ring I is provided, attached to a block D, which can 
be fixed by a screw to any division of the graduated 
shaft. A bar of metal J is also provided, weighing 
a quarter of an ounce, and longer than the diameter 
of the ring I, Let the ring I be fixed by the screw 
to any division of the scale, and let the stage H be 
so fixed, that when the weight F rests upon it, the 
top of the weight will be six inches exactly below 
the ring I. This done, let the weight F be elevated 
by drawing down the weight E, until the top of the 
weight F is exactly three inches above the ring 1,— 
Holding the weight P in this position, let the bar J 
be placed upon it, and observing the beats of the' 
clock, let the weight F commence its descent with 
any beat. It will be found that the stroke of the 
bar J on the ring I will exactly coincide with the 
next heat, and that the stroke of the weight F on 
the stage II will coincide precisely with the succeed¬ 
ing beat. It will be observed, that the accelerated 
motion of the weight F for the first second, and 
before the bar strikes the ring, is entirely owing to 
the action of the force of gravity on tlie Ijsir. When 
the bar is taken otf the weight F by the ring at the 
-end of the first second, this cause of acceleration 
ce^es, the action of gravity is suspended, and the 
weight P moves on to the st^e H with the velocity 
which it had acquired at I. Now we have seen 
^that this velocity was such that it moved through 
«ix inches in one second. • ^ 

Ejp, 2.—Again, let the stage be placed so that when 
the weight F rests upon it, tfee top of the weight will 
be twelve inches from the ring I, and let the weight 
E be depressed until the top of the weight F is 
twelve inches above the ring I. This done, let the 
bar J be placed on the weight F, and let that weight 
be disengaged at the moment of any beat of the 
dock J it will be observed that the stiokc of the bar 


J upon the ring I, will coincide exactly With the 
third beat, the descent through twelve inches being 
made in two seconds, and that the stroke of the 
weight F upon the stage H will coincide precisely 
with the fourth beat, the weight moving tliruugh the 
ti\Tlvc inches below the ring with the velq^'ity it has 
acquired in two seconds. ^ 

• Ex. —Now let tiu; stage II be once more re¬ 
moved, and placrtt* so that, when the weight F 
stands upon it, the top of the weight will be 
qigh(cen inches below the ring 1. Let the weight 
E be depressed until the top of the >?eight F is 
twenty-seven inches above the stage II. Let the* 
bar J be then placed iijion the weight F before, 
and permitting the weight to commence its descent 
with the first beat of the pendulum, the bar will 
strike bie ring I with the fourth heat, and the wi'ight 
F will strike the stage H with the fifth beat. The 
weight, therefore, descends through twenty-seven 
inches with an accelerated motion in three seconds, 
and, at the qnd of that time, has acipiired such a 
velocity, as to move through eighteen kMchrs in h 
second. 

Now let us review the results of those threi' ex¬ 
periments. By the first it appears, th;>J: the velocity 
acquired in one second is such as to^ake the weiglit 
'‘F move at the rate of six inches per second. By 
the second experiment it appears, that the velocity 
acquired in two seconds is twelve inches per second ; 
and, by the third experiment, it appears, that the 
velocity acquired in three seconds i.s eighteen inches 
per second. Thus the velocities acquired in one, 
two, and three seconds, are as six, twelve, and 
eighteen, which nunibersr'are as one^'two, and three. 
Hence the law that ** the velocities acquired are os 
the time of acquiring them,” is verified. 

In the first experiment tlie weight fell through 
three inches in one second ; in the second experi¬ 
ment it fell through twelve inches in two seconds, 
and in the third it fell ihrougli twenty-seven inches 
in three seconds. Now the numbers three, twelve, 
and twenty-seven, are as one four, and nine, which 
are the squares 6f one, two, and llnee, lienee the 
law that the spaces fallen through arc proportional 
to the squares of the limes,*’ is verified. 

In the first exjierimcnt it was shown that the 
velocity acquired in falling through three inclu’s, 
was such as would carry the weight in the same 
time through six inches when continued unifogn 
and without further increase. In the second ex¬ 
periment it was shown, that with the velocity ac¬ 
quired in falling through twelve inches in two 
seconds, the weight F would move thiouglL twelve 
inches in one second, and it would, therefore, move 
through twenty-four inches in two seconds. In 
like manner, in the third experiment, it appeared 
that with the velocity acquiPed in falling through 
twenty-seven inches in three seconds, the weight F 
moved through eighteen Incites in one second ; and, 
therefore, would move through fifty-four inches in 
three seconds. Each of these expmm^ts, there¬ 
fore, verifies the law, that, “ with the velocity which 
a body acquir^ in any time, it would, if that velo¬ 
city were continued uniform, move through twice 
that space in tile same time.” 

Also by the first expmment it appeared that the 
space fallen through in the first second of the descent 
was three inches. By the second experiment it ap¬ 
peared, that the space fallen through in the first 
two seconds was twelve inches. It consequently 
follows, that the space fallen through in the sccpnd 
second mugt have been nine inches. By the thii d 
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experiment the space fallen throuf^h in three seconds 
was twenty-seven inches. Taking from this the 
space, fallen through in the hrst two seconds, which 
is twelve inches, the remainder, tifteeu inches, is 
the space fallen through in tlie third second. Thus 
the spaces described in the first, second, and t|}ird 
seconds (K the fall arc thfee, nine, and fifteen inches 
Respectively, which arc as the numbers onet threcf 
and five. This verifies the that the spaces 
described by a fallen body in the successive equal 
intervals are al the odd integers.*' 

Since the heights from which bodies fall ar^prd- 
])ortional to the squares of the times of the fall, and 
the tirq^s themsflves are proportional to the velo¬ 
cities, it follows that the heights are proportional 
to the s(|uares of the velocities. That a body may 
acquire a double velocity, it is requisite. that it 
bhuuld fall froiti a four-fold height, and so on. 

MANUFACTURli: OF ALUM. 

^LUM is a compound substance, cofTsisting of the 
earth ahU^i^na united with tj^e sulphuric acid, a 
small portion of an alkali, together with the water 
of' crystallization. M. Thenard's unaly.sis of an 
alum, made potash, gives the following pro¬ 
portions in lOO^arts ;— 


Dry acid . 

_ 31.23 

Potash . 

_ 7.14 

Alumina .. 

. 12.51 

Water ... |. 

. 4G.09 


^ • 100 . 

But a small portion of a^inw is found in a native 
state, and that mix^d with heterogeneous matters. 
It is principally obtained by various processes from 
difTerent minerals called alum ores. The purest of 
all aluminous ores is the sulphuretted clay of La 
Tolla, near Civita Vecchia, from which the article 
called Roman Alum is made. The ore is white, 
compact and hard, whence it is called petra alumi- 
naris ; it is found in' veins, and is separated from 
the rock by blasting. The stoneware taken to the 
calcining oven, which is simply a hole dug on a 
rising piece of ground about five or six feet deep, 
and four or five diameter, having a lateral gallery 
communicating with the open air, and the bottom 
of the furnace. On the bottom are laid faggots, 
and upon them the aluminous stones are skilfully 
placed so as to form a hollow vault; between the 
interstices of which the flame and smoke find a 
passage. The ore is considered to be sufficiently 
roasted wlv^n it has acquired the peculiar sweet as¬ 
tringent taste of alum. 

The next process is that of piling the calcined 
stones in long beds upon a sloping floor, upon the 
lo\vt?r side of which ^ a ditch of water, which ex¬ 
tends its whole length. From this ditch the beds 
are frequently sprinkled .with water, which, as it 
drains from them, runt back into the reservoir. The 
stones at length begin to crack and fall down, and 
in about fjrty days the whole is converted into a 
painty mass overspread with a reddish efflorescence. 
A leaden boiler is next filled with i^atcr und^made 
hot, when the prepared ore is stirre 1 into it by de¬ 
grees, till a solution is obtained of the requisite 
strength; it is then drawiRotf in a turbid state into 
another vessel, wherein it is subjected to a very 
gentle heat, by which the superabundant water 
evaporates, the earthy matter is deposited, and the 
Ii(|uor becomes clear. Being reduced to the point 
of’crystallixatiuii, it is drawn off into a stjuure 


wooden vessel, eight feet high by ti^ feet wide, and 
constructed so us to be taken to ])ieees reathly. In 
this vessel the solnliou becomes cryaialli/ed in a 
few days. The mother water is then poured out, 
and used in the solution of fresh alum ore. The 
crystals being dried are ready for sale. 

At Soltafara, a few miles from Naples, is a plain, 
at the top of a hill covered with a white soil, which 
qfhales sulphureous vapors, and exhibits, during 
the night, the emission of a pale blue lambent light, 
in which state it has continued from the age of 
Pliny to the present time. The white, clayey soil 
being constantly penetrated with sulphureous vapors, 
which together with the constant wetting by the 
rain and due, the alum is thus produced by nature 
in large quantities, but in an impure state. It is 
therefore collected daily, and lixiviated in large 
cauldrons, and afterwards crystallized in the usual 
manner ns last described. The Abbe Mazeas pro¬ 
cured from six pounds of the earth of the Soltafhra. 
two and a half pounds of crystals of alums. 

The most considerable manufactory in Great 
Britain, is at Hurtleet, near Paisley, on the estate 
of the Earl of Glasgow.^ The next in magnitude is 
that of Whitb^, an interesting account of which, 
and the processes, was jniblished by Mr. Winter, in 
the 25th volume of Nicholson's Journal. The 
stratum of aluminous schistus is of great extent, 
and about twenty-nine miles in width. It is covered 
by a stratum of alluvial soil, sandstone, ironstone, 
shell and ^y. If a quantity of the bchistus be 
laid in a heap, and moistened with sea-water, it 
will take fire spontaneously, and continue to bum 
till tlie whole inHummable matter is consumed. The 
ore is broken into small pieces and brought to the 
furnace or kiln to be calcined. A bed of fuel com¬ 
posed of brush-wood, upon which the ore is laid 
and piled up in the first place to the height of four 
feet, when the fuel is lighted. Fresh portions of 
rock are afterwards added, pouring it on the pile 
continually until it reaches the height of from 90 to 
100 feet, with its base nearly 200 feet square, and 
containing, in solid measurement, about 100,000 
yards of ore. One hundred and thirty tons of this 
calcined schist produces, upon an average, one ton 
of alum. The calcined mineral is digested in water 
in large pits, from whence the liquid is drawn into 
cisterns, and afterwards pumped upon fresh quanti¬ 
ties of calcined mine. The strong liquor is drawn 
off into 8e|tling cisterns, where the sulphate of lime, 
iron, and earth are deposited. In some works the 
liquid is boiled to aid the purification. The liquid 
is next poured into leaden pans, 10 feet long, A feet 
9 wide, 2 feet 2 inches deep at one end, and 2 feet 
8 at the other, for the greater convenience of 
em])tying. In these pans the liquor is concentrated 
at a boiliyg heat, then emptied again into settling 
cisterns, where a quantity of the muriate of potash 
is added, and then allowed to settle again for the 
space of two hours, when it is run into coolers to be 
crystallized. After standing four days the mother 
waters are drained off, to be pumped into the wnis 
on the succeeding day. The crystals of alum ’are 
then washed in a tub and drained. They are next 
put into a leaden pan with as much water as will 
make a saturated solution at the boiling point;— 
when this is cflecled it is run off inU> easks. In ten 
or fifteen days the. casks are unhoojied, and taken 
asunder; round the sides tlu; alum is found in solid 
cakes, but, in the inner cavity, in large pyramidical 
crystals, lliis last process is e.illed rocinng. 
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VOLA^JZATION OF TJGllT. 

(Jrutu /Jill,'#' o').) 

Amongst crystallized minerals, there are many pos- 
sessiiit^ the propeityof polarizing the lit^ht truns- 
mitted through them ; the most rernarkublu of which, 
however, Ls the tourmaline, which, from the mis¬ 
taken importance and value that has been attached 
to ir, wc must briefly notice. 

This mineral crystallizes in long prisms, whose 
primitive form is the obtuse rhomboid, having the 
avis parallel to the axis of the prism. * It must be 
remembered, also, that the axis of crystals is not 
like the axis of the earth, a single line within 
the crystal, but a single direction through the 
c rystal: for supposing this figure to represent a 



crystfd of any kind, the axis of which is in the di¬ 
rection A X, if we divide such a crystal into four, 
along the lines B B and C C\ each separately will 
have its a.vis A (), O X, C B, and B C, which, 
when united in one crystal, arc all parallel: every line, 
then, within the crystal parallel to A X^is an axis. 

Now if wc cut a crystal of tourmaline of a proper 
kind, parallel to the axis, into thin plates of a uni- 
f»)rm thickness (about one-twentieth of an inch), 
and polish each side, it posse.sses the property of 
polarizing the light transmitted through it in a re- 
luai kabic manner. This figure represents one of 

r -- - - - --'-I 


; - ^ 

I “ 'J 
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tnesc plates, the. lines across which wc may sup¬ 
pose to be parallel to the axis. Now, if we hold 
such a plate before the eye, and look at the light of 
the sun or daine of u candle, or any artificial light, 
a great portion will be transmitted through the 
plate which will appear quite transparent, having 
only the accidental color of the crystal, which, in 
specimens suited for thebC experiments, is generally 
brown or green; but the light so transmitted will 
be polarized light, and on being analysed by a 
second ]date, which may be done by looking through 
both at the same time, we shall find that when the 
axes of both plates coincide, i. e. are parallel to each 
other, the light which has passed through the first 
will also freely pass through the second, and they 
will togctlier ajipeur perfectly transparent ; but 
•when one is turned round, so that the axes of each 
plate are at right angles (.moss eaoh other) as re¬ 
presented in the next figure, not a i ay of light will 
]»a8« through,—they will appear perfecly opaque, 
although we may be looking at the meridian sun. 

Now if we suppose the structure of the crystal to 
be represented by a grating, the bars of which arc 
the axis, we may conceive that its action upon ordi¬ 
nal y light will be to iiuiismit such vibrations only 
as uie peifuriued in a plane parallel with the axis. 


and to slop all others. ITcnce the light trahsmitted 
through a single plate will be polarized, and possess 
exactly the same properties as the light polarized 
by any other means ; as may be proved by aiialy < 



sing it '9y any of the means winch we have been de¬ 
scribing. But let U8 suppose a second tourmaline 
to be used ; and as it is understood that, in the 
light which makes its way through the first tourma¬ 
line, the vibn^^ions are parallel to the axis, all other 
vibiutions being stopped wdien the axis of tfic second 
or analysing ])late is'perpendicular to Che first, us 
leprcscnted in the above figure, the vibrations 
which have passed tlirough the first being now per¬ 
pendicular to the second, will also^now be stopped 
by the second plate in such a position, and, as it 
is turned round, there will be foiinil to be two posi¬ 
tions in which tlie polariztd light passes tlirough 
the analysing plate, and two po.^itions in which it 
will not pass through, bcing-wholly stopped; these 
positions being at right angles to each other, as 
will be understood by the last figure, wheft A A is 
the first or polarizing plale, and B & the second or 
analysing plate, overflapping tlte first. 

Having thus briefly considered the phenomena of 
polarization according to the undulatory theory, we 
must now, in the same way, noLice the explanation 
which this theory also affords of the splendid phe¬ 
nomena of ipterference, which, it will readily be 
seen, must necessarily result from the meclianical 
laws of vibratory or undulatory motions, and which 
have consequently been a principal means of estaU* 
lishing the Huygenmu theory, and were first origi¬ 
nated and most ably propounded und apjilicd by 
Dr. T. Young. 

Suppose there are two sets of waves, propagated 
oil the surface of a still pond of water from two 
]ioin(s, at certain parts the waves interfere 
half way between each other, so that in all those 
directions there will be a smooth surface, provided 
each set of waves is produced by precisely the same 
degree of disturbing force, so as to 0e perfectly 
equal and alike in A’ery Respect, and the first wave 
of one set exactly half a wave in advance of the first 
wave of the other; while, at the same time, in 
other directions the waves Coincide and produce 
elevations or vibrations of double extent: in the 
intermediate spares, intern^rdiate eflects will, of 
course, be produced. ' , 

The same laws of interferenceexist*a1so in sound, 
which, it is well known, consists in the undulations 
or vibrations (f' the particles of air acting upon the 
sensoriuni of tVe ear, and producing the sensation 
called sound ; out the consideration of these phe- 
uorncna would here occupy too much space, and is 
not necessary to our subject. The science of 
acoustics furnishes experimental demonstration that 
two sets of undiiJations ot air producing sound, 
may be made to interfere and destroy eacJi of her 
(or, ill other words, two sounds may be made to in- 
tciferc an^ pioduce silence'); and aS the same 
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cause wiM ever produce flic same effects, we may, 
from analogy, expect, if light consists in the undu¬ 
lations of an elastic medium, that two lights may 
also be made to interfere and produce darkness.— 
Firadoxical as such n thing may appear to be, the 
fact of the existence of such a phenomenon in light 
WHS iioticeSl by Grimaldi, as long since as 1GG5.--> 
lAit it is to Dr. Y oung that science is indebted fort 
having Grst proved—and this ^fosnel and Arago 
have since conGnned beyond all question or dispute 
—that ciTtain dark bands and colored fringes are 
produced by the interference of light. * 


It is quite impossible, in a paper jike this, tu do 
justice to this great and important branch of the 
theory; and as we are now consiiltTing only the 
phenomena of colors in polarized light, the e\]>luna- 
tion already given of the interference of’the undu- 
lations in wa^r, will enable us to understand how 
the splendid colors are jirodiiced, according to the 
laws of interference, by the action of doubly re- 
fr|cting bodies upon polarized light. 

For this purpose let 1), in the annexed figure, by 
the polarized ray incident pcr|)eiidiculurly upon any 
double refracting crystal; the bc^t for tikis purposo 



will be a thin film of selenite E, which is repre¬ 
sented edgewayr, and should be about the fortieth 
or fiftieth of an 4neh in thickness, and may easily be 
split with a knife from a large piece of the mineral; 
it will be quite transparent, aud break most readily 
into the required form. If such a film is placed in 
the object-holder of, the polarizing apparatus at¬ 
tached to the hydro-oxygen microscope in certain 
pos|.ion^ (which will hereafter^be explained,} an 
iniC e of the ^Im will projected by refraction 
through the ahalysing bundle H of glass, upon a 
screen in the direction L; hut instead of being 
clear and colorless, as the crystal appears in ordi¬ 
nary light, itA whole figure will he covered with the 
must brilliant colors, and, if of a perfectly uniform 
thickness throughout, it wiW be of a perfectly uni¬ 
form color throughout; but if of different thick¬ 
nesses, it will be of different colors, varying aud 
changing with every degree of thiqkness, no matter 
how minute or in)perceptible by any other means of 
observation, or the most powerful microscopic ex¬ 
amination. Polarized light exhibits a ditferent tint 
fur every vaiiation, but all of the most brilliant de¬ 
scription. At the same time a second image will 
be reflected from the analysing bundle 11, and can 
hi received upon a second screen in the direction 
SS, the colors of which will be equally brilliant, but 
complementary to the other retlected rays. * 

Thus, supposing we have a film of a uniform 
thickness, giving in the «rcfnigted image L a red 
color, then the reflected image S will be green.— 
The same thing will take place if the film is of dif¬ 
ferent thicknesses givjng difierent colors, as every 
tint has its complimentary color, and those of one 
image will always be coiqplementary to the other ; 
that is, if blended together or superposedi will 
make white light. 



Now, if the film is made to i'4rn round in such a 
manner that the points or angles may follow eaeli 
other and be alternately uppermost, the polarizing 
di.d analysing parts of the apparatus remaining st.i- 


tionary, there j^ill he fouml certain positions in 
which the film will have no ai'tion upon the pola¬ 
rized light D parsing thioiigli it: these positions 
are when either of the i mss lines, A 11 or (' I), is 
parallel to the plane in which the vibrations of the 
polarized ray are supposed to take place. 

In such npsitions the light passes through the 
cv'ystal witlmut suflVriiig any change. Tins is 
proved by causing the aiialy.^ing bundle of glass 
H H to revolve, the selenite remaining stationary;— 
when it will be seen that at each quarter of a circle 
the light will be aliernalely refieelcd, and trans¬ 
mitted or refracted in jn.st tiie same way that it is 
when the selenite is removed; as we have previously 
iiotic:ed in explaining the action of the analysing 
bundle of glass. 

As the film is turned round, it will he alternately 
iif four difierent positions, lienee tln>c lines in the 
selenite A B and C D are called neutral axis ; be¬ 
cause, in the positions described, it exerts no action 
upon the light passing through it; while, in the in¬ 
termediate positions, it does alter the character of 
the light, and in which all the splendid |dienomeua of 
colors are sieii. 

Let us now suppose the film to be turned from 
its first po|ition : as soon as it begins to uiove, the 
two images seen at Land $ will begin to exhibit the 
most brilliant colors, which will increase in bright¬ 
ness until the film reaches one ejuarter round, where 
they will beat their maximum or greatest brilliancy; 
and when L is red, S will be green ; or if L is blue, 
S will be orange, &c. &c. But, as the film turns, 
the colors^will fade; till, having reached the next 
quarter, where they will be at their minimum or 
nothing, there being no action exerted by the film 
in such a position ; but, as soon as it has passed by, 
the colors begin again to return, till it has reached 
the fourth position, where they are again at their 
maximum. The same thing will occur at every 
quarter of a circle-; and, in continuing the revolu-* 
tion of the iilm, we shall find four positions in 
which the film exerts a [leculiar action upon the 
polarised light passing* through it. 

Now, to understand how these colors are pro¬ 
duced by the intei*ference of the undulations of the 
light, let the film £ be placed in the polari/ing ap- 
paratus, in such a position th:it the two iienti il 
axes A B and CD aic incliiiLd Ij' on cai.h oitJc uf 
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the plane of ^ibrations of the polarized light, or 
perpendicular, and of such a thickuess as to give a 
red image at L, and a green one at S. If the 
analysing bundle II11 is now removed, the image 
will still be seen at L, but perfectly clear, not having 
the least appearaii(*e of color* It is evident, then, 
that the analysing part of the appanftus is equally 
necessary fur the production of colors. Let us, 
however, first notice what the action of the selenite 
E is in such a position upon the polarized liji^it 
passing through it. Now, being a doubly refract¬ 
ing crystal, when its neutral axes are thus inclined, 
the light passing through it will be doubly refracted; 
and, although net perceptible to the eye by ordi¬ 
nary observation from the extreme minuteness of 
the separation in *^9 thin a him, yet, from this pro¬ 
perty which we know it possesses, it is lievertliclcss 
divided into two equal portions or sets of waves, 
the vibrations of one being parallel to the neutral 
axis A 11, and the vibrations of the other parallel 
to the axis C D, and, consequently, both inclined 45'^ 
to the perpendicular, as shown at () X; O we may 
call the ordinary ray, and X the extraordinary ray. 

Hut in the passage of t!ie two rays through the 
crystal, they have traversed it in diff'^reiit directions, 
with different velocities ; one of these sets of waves 
will, therefore, on emergency, be retarded and lie 
behind the other; but, being polarized in different 
places, cannot interfere. To cause them to inter¬ 
fere and exhibit the phenomena of colors, their 
planes of polarization or vibration must be made to 
coincide. For this purpose, let the aiftlysing bun¬ 
dle of glass be placed as at 1111, in which position 
the vibrations of both the ordinary and extraordi¬ 
nary rays O and X are each inclined 45^ to a plane 
perpendicular to the plane of reflection, and, con- 
scc|aent]y, that vibrations in a beam of ordinary 
light, inclined at angles between the jierpendicular 
and horizontal planes, arc divided into two portions, 
one of which is reflected, and the other transmitted 
or refracted; so now again, the same effect will, of 
course, take place, and the vibrations or waves of 
the reflected half S of the ordinary ray O, will be in 
a plane parallel to the plane of reflection of H 11, 
and the waves of the reflected half L of the extra¬ 
ordinary ray X, will also be in the same plane.— 
Here, then, we have two sets of waves originating 
from the same vibrations in the polarized ray D 
brought into the same plane, and, consequently, 
now possessing all the conditions necess^ary for in¬ 
terfering with each other; and the same also in the 
two transmitted portions. 

The colors of the images at L and S produced by 
this interference will depend upon the interval of 
retardation of one of the rays within the medium E, 
which, of course, will vary with its thickness. When 
this thickness is such as to cause the interval of re¬ 
tardation to amount to half a wave in thb reflected 
rays K and L, they uill interfere half way between 
each other, and so far destroy 4 :ach other as to pro¬ 
duce in the image at L the black of the first order, 
seen by peHectiori, in Newton’s “ Table of Colors 
while, in the transmitted rays, the waves being in 
■opposite phases of vibration, will coincide ami ex¬ 
hibit in the image S, the white of the same order 
seen by transmission. When the thickness is such 
as to cause an interference ih intermediate degrees, 
intermediate effects or colors will be jiroduced;— 
conserpiently, when there is exhibited at Tj any one 
of the colors in Newton’s Table seen by reflection, 
the image at S will always exhibit the coiiiplc- 
mentary color seen by traii^mibsioo, the waves of one 


being always in opposite phases of vibration to the 
waves of the other. 

And wc shall find, as the film of selenite is made 
to revolve, the bundle 11 ll remaining stationary, 
that it will produce one color only at L, appearing 
and disiippeariiig alternately as it passes through 
them, and the same with the complementary color 
at 8. But if the film is fixed in any of the potr!- 
tioiis in which it gi^cs the brightest color, and the 
bundle of glass 11 (T, made to revolve, two colors 
will be seen bulb nt L and S, which change alter¬ 
nately at encli (piartcr of a circle; thus, when H II 
is ill one position, and the itiinge at L is red, and S 
green; when 11 II has turned rour 1 1^ will he 

green, and S red; ut 180'^ L will be again red, 
and S green, and at 270''’ L will be again green, and 
S red. ^ 

These, and all the splendid phenomena of colors 
in polarized light, will readily be seen to be simple 
consequences resulting from transversal vibrations; 
for, when a single wave or vibration in any one 
plane, as at T), is divided or resolved into two nt 
right angles to each pther, one will, of nt^cssity, be 
half a wave behind the other, the two being the op¬ 
posite halves of the same in D ; and as each of these, 
O and X, is again divided or resolved into two 
others, there will lie four waves or vibrations pro- 
ductMl from the original one. Two of them in one 
plane must, of necessity, coincide or cotispirei 
while the two in the other plane are opposed. 

The colors [irodiiced by the interference in one 
plane have been shown by Fresnel to correspond to 
the amount of retcjdation within the crys*^al, and 
that in the other planti to.be due to the same amount 
of retardation augmentccl or diminished by half a 
wave, and, consequently, complementary to the 
former. 

In this brief notice of polarized light, the expla¬ 
nation is confined to the phenomena exhibited by 
a single plate or film of selenite ; the colors of 
which we have seen, vary with its thickness. With 
this single crystal, then, numerous splendid and 
beautiful effects ,may be produced, simply by pro¬ 
curing different thicknesses for giving different 
colors, and so arranging them upon a plate of glass 
as to represent different subjects ; such as painted 
windows, bunches of dowsers, fruit;s, and other 
figures. These, in ordinary light, will be perfectly 
transparent; but, when viewed in polarized light, 
will exhibit the most gorgeous coloring, and may be 
made to undergo the most extraordinary changes, 
by simply causing the analysing part of the appa¬ 
ratus to revolve. If single plates of selenite, or 
any doubly refractii^ cr 3 ^tal of considerable thick¬ 
ness, be ground away uu one edge so as to give them 
a wedge shape, they will pre&ent bands or fringes 
composed of all the colors of ^ewLon’s Table, aris¬ 
ing from the various thicknesses which such a shape 
possesses, or by grinding^ a concavity in a similar 
plate, a number of coiiccntria. rings are produced. 
Thus it will be seen a variety of fibrins may be 
given, producing a variety of effects; tl'Ase, and a 
thousand more^ such as the small crystals pro¬ 
duced by evap gating single drops of solutions of 
acetate of zinc, of potass, sulphate of soda, 

oxalic acid, oxalate of ammonia, and many others, 
may be exhibited by mer^as of the polarizing appa¬ 
ratus adapted to the hydro-oxygen microscope.— 
This apparatus will be described in the next paper 
oil the subject. 

(To hr continued J 
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ESSENTIAL OR VOLATILE OILS. 

Tub volatile oils occur in every part of otloriferous 
jilants, whose aroma they by their exhala¬ 

tion ; but in different organa of ditIVreiit species. 
Certain plants, such as thyme and the 6ceii(ed 
labiaitp^ ih general contiliii volatile oil in all their 
|>ftrts; but others contain it only in the hiolsoin8,% 
the seeds, the leaves, the root^^r the bark. It 
sometimes happens that difTcreiit parts of the same 
plant contain dflferen toils; the orange, for example, 
furnishes three different oils, one of which resides 
.in the flowers, another in the leaves, and a thiid in 
the skii^or epidetmis of the fruit. The quantity of 
oil varies not only with the species, but also in the 
same plant, with the soil, and especially the climate; 
thus ill hot countries it is generated most prtfusely. 
Ill several plants, the volatile oil is contained in pe¬ 
culiar orders of vessels, which confine it so closely 
that it does not escape in the drying, nor is dissi¬ 
pated by keeping the plants for many years. In 
other species, and particularly in flowers, it is 
formed conlinually upon their surface, and flies off 
at the moment of its formation.* 

Volatile oils are usually obtained by distillation. 
For this purpose the plant is introduced into a still, 
'water is poured Upon it, and heat being applied, the 
oil is volatilized by the aid of the watery vapor, at 
the temperature of though when alone it would 
probably not distil over unless the heat were 100® 
more. Most of the essential oils employed in medi-i 
cine and perfumery are extracted by distillation from 
dried plants ; only a few, such lAi those of the rose 
and orange flower, are obtained from fresh or suc¬ 
culent salted plants. ^ When the mingled vapors of 
tlie oil and water arc condensed into the liquid state, 
by the refrigerator of the still, the oil separates, and 
^ either floats on the surface or sinks to the bottom 
^•f the water. Some oils of a less volatile nature re¬ 
quire a higher heat than 212® to raise them in vapor, 
and must be dislodged by adding common salt to 
the water, whereby the heat being augmented by 
1^®, they readily come over. If ui such distilla¬ 
tions too much water be added no oil will be ob¬ 
tained, because it is partially soluble in water ; and 
thus merely an aromatic water is produced. If on 
the other hand too little water be used, the plant 
may happen to adhere to the bottom of the still, 
get partially charred, and thus impart an empyreu- 
niatic odour to the product. Hut as the (|aulity of 
water distilled depends less upon the quanti^ em¬ 
ployed, than upon that of the surface exposeil to the 
beat, it is olivious that by giving a suitable form to 
the still, we may get rid every inconvenience. 
Hence the narrower and taller the alembic is, within 
certain limits, the greater will be the proportion of 
oirrelative to that of the aromatic water, from like 
proportions of aipieous and vegetable matter em¬ 
ployed. Some place the ^ilunts in baskets, and 
suspend these immediately over the bottom of the 
still under thif water, or above its surface in the 
steam. Btft the best mode is to stuff an upright 
cylinder full of the plants, and to drive^own through 
them, steam of any desired force; Jp tension,and 
temperature being further rcguiateiFby the size of 
•^the outlet orifice leading to the condenser. Tlie 
c^ylinder should be made of* strong copper, tinned 
inside, and encased in the worst conducting species 
of woodr, such as soft deal or sycamore. i 
^lie distillation is to be continued as long os the 
water comes over of a milky appearance. Certaiiv 
I'taiils yicld«50 little oil by the ordinary processes, 


notwithstanding every care, that noHfling hnt a dis. 
tilled water is obtained. Jn this ease, the s'mhc 
water must be poured upon a fresh quantity of the 
plants in the still; whirh being drawn over, is 
again to be poured upon fresh plants; and thus 
repeatedly, tilj a certain dose of oil be separated. 
This bring taken off, the saturated water is reserved 
for a like distillation. 

^lie refrigeratory vessel is usually a worm or ser¬ 
pentine plunged in a tub of water, who^e tempera¬ 
ture should be generally cold ; but for distilling the 
oils of anise-seed, fennel, jkc., which become con¬ 
crete at low temperatures, the water should not be 
cooler than 4i>® Fahr. * 

The liquid product is commonly made to run at 
the worm end into a vessel called an Italian or Flo¬ 
rentine receiver, which is a conical matrass, standing 
on its base, with a pipe rising out of the side dose 
to the bottom, and recurved a little above the mid¬ 
dle of the flask, like the spout of a roffee-pot. The 
water and the oil collected in this vessel soon sepa¬ 
rate from each other, according to their respective 
specific gravities ; the one floating above tlie otliiT. 
If the water be the denser* it occupies the under por¬ 
tion of the vessCl, and continually overflows hy the 
spout in communication with the bottom, while tAie 
lighter oil is left. Ulien the oil is the heavier of 
the two, the received should be a large inverted cone, 
with a stopcock at its apex to run off the oil from 
the water when the separation has been comfileted 
by repose. ^ funnel, having a glass stopcock at¬ 
tached to its narrow stem, is the most convcnieiit 
apparatus for freeing the oil Anally from any ad¬ 
hering particles of water. A cotton wick dipped in 
the oil may also serve the same purpose hy its capil¬ 
lary action. The less the oil is transvased the bet¬ 
ter, as a portion of it is lost at every transfer. It 
may occa.«;iona11y be useful to cool the distilled 
water by surrounding it with ice, because it thus 
parts with more of the oil with which it is impreg¬ 
nated. 

There are a few essential oils which may be ob¬ 
tained by expression, from the substances which 
contain them ; such as the oils of lemons and ber¬ 
gamot, found ill the pellicle of the ripe fruits of the 
ciinus auraniium and medica: or the orange and 
the citron. The oil comes out in this case with the 
juice of the peel, and collects upon its surface. 

For collecting the oils of odoriferous flowers 
which have^o peculiar organs fur imprisoning them, 
and therefore sjiecdily let them exhale, siiidi as 
violets, jasmine, tuberose, and hyacinth, another 
process must be rcNOited to. Alternate layers arc 
formed of the*, fresh flowers, and thin cotton fleece 
or woollen clotli-wudding, previously soaked in a 
pure and inodorous fut oil, Whenever the flowers 
have giver^ out all their volatile oil to the Axed 
oil upon the Abrous matter, they are ^re-placcd 
by fresh flowers in succession, till the fat oil 
has become satuiated with the odorous particles. 
The cotton or wool wadding being next submitted 
to distillation along with water, gives up the vola¬ 
tile oil. Perfumers alone use these oils; they em¬ 
ploy them eithgr mixed as above, or dis.so]yc them 
out hy means of alcohol. In order to extract the 
oil.** of certain flowers, agfor instance of white lilies, 
illusion in a fut oil i.s sufficient. 

Essential oils diller much from each other in 
their physical properties. Must of' them are yellow, 
others colorless, red, or brown; surne again are 
green, and a few are blue. Tiicy have a powerful 
smell, more or less agreeable, which immediately 
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after their disrHation is orrjisionally a little rank, 
but becon^.s less so by Kfepinjj. The odour is Rcldom 
as pleasant as that of the reeeiit plant. Their taste 
is acrid, irritating, and heating, or merely aromatic, 
when they are largely diluted with water or other 
substances. They are not greasy to touch, like 
the fat oils, but, on the contrary, make the skin feel 
rough. They are almost all lighter than water, 
only a very few falling to tlje bottom of this liquid ; 
their specific gravity lies between 0 84 7 and 1*096 ; 
the first number denoting the density of oil of citron, 
and the second that of oil of sassafras. Although 
styled volatile oils, the tension of their vapor, as 
well fls its specifir heat, is much less than that of 
water. The boiling point differs in different kinds, 
but it is usually about 316° or Falir. Their 
vapors sometimes render reddened litmus iiapcr 
blue, although they contain no ammonia. When 
distilled by themselves, the volatile oils are par¬ 
tially decomposed ; and the gaseous products of the 
portion decomposed always carry off a litrle of the 
oil. When they are mixed with elay or sand, and 
exposed to a distilling heat, they are, in a great 
measure, decomposed; orVhen they are passed in 
vapor through a red-hot tube, cdtubustihle gases 
aie obtained, and a brilliant porous charcoal is de¬ 
posited in the tube. On the other hand, they distil 
readily with water, because the aqueous vapor, 
formed at the surface of the boiling fluid, carries 
along with it the vapor of the oil pi nduced in virtue 
of the tension which it possesses at 212th deg. 
Fahr. In the open air, the volatile oils burn with 
a shining flame, which deposits a great deal of soot. 
The congealing point of the essential oils varies 
greatly; some do not solidify till cooled below 32°, 
others at this point, and some are concrete at the 
ordinary temperature of the atmosphere. They 
comport themselves in this respect like the fat oils; 
and they probably consist, like them, of two difier- 
ent oils, a solid and a fluid; to which the mimes 
utearoptme and e/eo/ifene, or stearessence and olci- 
e.S6ence, may be given. These may be separated 
from each other by compressing the cooled concrete 
oil between the folds of porous paper; the stenr* 
essence remains as a solid upon the paper; the 
olripssence penetrates the paper, and may be re¬ 
covered by distilling it along with water. 

When exposed to the air, the volatile oils change 
Ihcir color, become darker, and gradually absojb 
oxygen. This absorption commences w'Wnever they 
are extracted from the plant containing them ; it is 
at first considerable, and diminishes in rapidity as 
it goes on. Light contributes powerfully to this 
action, during which the oil disengages a little car¬ 
bonic acid, but much less than the oxygen absorbed ; 
no water is formed. The oil turns gradually thicker, 
loses its smell, and is transformed into a resin, which 
becomes eventually bardv De Saussure found that 
oil of lavender, recently distilled, hud absorbed in 
four winter months, and at a temperature below 54° 
F., 52 times its volume of oxygen, and had disen¬ 
gaged twice its volume of carbonic acid gases ; nor 
was it yet completely saturated with oxygen. I’he 
stearessence of aiiise-secd oil absorbed at its liquefy¬ 
ing temperature, in the space of two years, 156 
times its volume of oxygen ^gas, and iliscngaged 26 
times its volume of carbonic acid gas. An oil which 
has begun to experience such an oxidizement is 
composed of a dissolved in the unaltered oil ; 
undbthe oil may be separatul by di.')tilling the solu¬ 


tion along with water. To pre^^rve oils in an un- 
changeci state, they must be put in phials, filled to 
the top, closed with ground glass 6lo])]iles, and 
placed in the dark. 

Volatile oils are little soluble in water, yet enough 
BO las to impart to it by agitation their character¬ 
istic smell and taste. The water which distils with 
rany ofi is in general a saturated solution of it, and 
as such is used in medicine under the numa of di¬ 
stilled water. It often contains other volatile sub¬ 
stances contained in the plants, and'hence is apt to 
))utr6fy and acquire a nauseous smell when k(‘pt in 
perfectly corked bottles; but in vessels partially 
open, these parts exhale, and tf^e water ■'einains 
sweet. The waters, however, which are made by 
agitating volatile oil with simple distilled water, arc 
not api>to spoil by keeping in well-corked bottles. 

The volatile oils aic soluble in alcohol, and the 
more so the stronger the spirit is. Some volatile 
oils, devoid of oxygen, such as the oils of tiirpeiitiric 
and citron, arc very sparingly soluble in dilute 
alcoliol; while the oils of lavender, pepper, Ac. an; 
considerably so, Ike Saussure bris iii‘''ne(l fn^m 
his experirmiits that the volatile oiks an- the moie 
soluble in alcohol, the more oxygen they contain.— 
Such combinations form the odoiiftroua spirits 
which the perfurnerB incorrectly"call waters, as 
lavender water, van de Colof/ne, eau de jashun, A'c. 
They become turbid by admixture of water, which 
seizes the alcohol, and separates the volatile oils.— 
Ether also dissoUe.s all the essential oil.s. 

These oils combine with several vegetable acids, 
such us the acetic, the oxalic, the siircmr- the fdt 
acids (sfeuric, marganc, vliii*.) the/'eainphoric, and 
subeiic. 

IVith the exception of the oil of cloves, the vola¬ 
tile oiks do not combine with tlic salifiable b.ise.s — 
Tliey have been partially combined with caubtic 
alkali, as in the eiuse of Stiirkey’s soap. Thii is 
prepared by trituiatiiig rece ntly^fused caUbtic soda 
in a mortar, with a little oil of tuipnitnm, added 
drop by drop, till the mixture has a<*(|niud the con¬ 
sistence of soapj The compound is to be dissohi-d 
in spirits of wine, filtered, and distilled. W hat re¬ 
mains after the spirit is drawn off, coiisi.^ts of soda 
combined with a resin formed in the oil during the 
act of trituration. 

The volatile oiks in general absorb six or eight 
times their bulk of ammoniacal gas ; but that of 
lavender .absoibs 47 times. 

Th^ essential oils dissolve all I lie fat oils, the 
resins, and the animal fats. 

In commerce these oilb aic often ailuHcrated with 
fat oils, resins, or liulShm of cupivi dissolved in 
volatile oil. This fraud may lie delected by putting 
a drop of the oil on paper, and exposing it to heat. 
A pure essential oil evaporateii without leaving any 
residuum, whilbt an oil mixed with any of the above 
substances leaves a traiiskicent stain upon the paper. 
If fut oil be present, it will Vemuin undi.^ibolved, on 
mixing the adniteiated essential oil with tlirice its 
volume of sjiiiit of wine of specific gravffy 0-840.— 
Resinous mn^er mixed witli volatile oil is ea.sily 
detected, heinib left in the alembic after dislilkilion. 
Oil diluted wim spirit of wine, forms a milky eiiiiiU 
sion on the addition of water ; the alcoholu: pait is 
absorbed by the water, and the oil aftciwaid.s founi] 
on the surface, in a gr-aduated glass tube will ssliow 
by its (piantily the amount of the adulteration. 

(To Of continued ) 
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HYDRAULIC ENGINES. 

(JirMiinrd /ram 9.) 

ArchmHhs*s Screw .—Is represented and de¬ 
scribed ns follows :—A is a hollow pipe, coiled 
aiound a cylindrical axis ; which axis^s inclined at 
an angle with the ground, and supported at each end 
uj)on pivots, the upjier pivot being furnished with 
a handle. When this is turned round, the lower 
eiifl of Ihe pipe dips into the water in the well below, 
and turning upw^ards directly scoops up some of the 
water. When the end points up, the part H will 
hccoiwc lower than it, therefore the water will fall to 
13. Another half turn of the handle brings C to 
the lowest point, and tlie tirst water will occupy 
that j)art of the tube ; at the same time more water 
will be scooped up at the end. In a number of 
turns of J;he handle, equal to that of the coils of the 
tube, the first water will reacli, and flow out at the 
top ; and from tliat time a flow will take place at 
every revolution of the machine. 



Barker'it Centrifuyal Mill .—^Tliis valuable instru¬ 
ment derives its power from the force accpiired from 
u stream of water rushing from two holes, so ])laced 
near the ends of the arms of a moveabh* spindle as 
to throw the water on eaidi side, and thereby to oc¬ 
casion a counter acliun against the arms, piopelling 
them, and whatever may be attached to tlicrn in a 
i'onlrary direction. Supjiosc A in the I'ut to repre¬ 
sent a funnel connected with llic hollow spindle G, 
this rests at the bottom on a pi\ol C, and bears a 
shaft above, whieh is eonnected with one of the mill¬ 
stones E. The hollow pai t G is terminated by the 
two hollow arms B B, which arms have holes, as re¬ 
presented. A fetrearn of winter flowing into A wdll 
fall down into G, and fill the arm.s Hil, at length 
rushing out of the holes. The air wdlroiler such a 
le.sistunce to tlie issuing of the water, that the arms, 
together with the. other moveable parts, will revolve 
iHpidly .—See fig, 1. 

Bucket Engine ,—A substitute for an over-shot 
water wheel, and far .superior where the fall of water 
is considerable, and the supply limited. An eudle>s 
chain, carrying a series of buckets, is lAade to re¬ 
volve on two wheels, A B, called rag-wheels. The 
water flows into the highest bucket, and when it de¬ 
scends the next bucket takes its place and is likewise 
filled, and thus every bucket on one side is filled, 
while those on the opposite side, being inverted, arc 
empty. Tlie chain of buckets is therefore constantly 
canied round by the weight of the water .—See fig. 2. 

(Jentnfugal Pump .—A machine dependent upon 
centrifugal force, combined'with the pressure of the 
atmosphere. It coiiMsts of one, two, or more arm.s, 
erect below, and braiicliing out above, joined to a 
V( i tical axle. Near the upper extremity of each 
arm is a clack valve opening upwards, while near 
the bottom of the vertical tube, or the bottom of 
cm.h, (if thi.^ are more than one,) is a similar valve, 


also opening upwards. Water being podred into 
the machine before using, and a rapid motion being 
given to it by a handle at to{), the water in the arms 
acquires a centrifugal fon;e, opems the valves at the 
end, and flies out into a (drciihir trough prepared 
foi'^it. This machine is simple, but not ^ effective 
as a wrll^made pump .—Sec Jig, li. 

Chain Pump .—An instrument which acts upon a 
principle c:outrury*'tb that of the bucket engine; it 
may be cither formed of buckets in the same manner, 
or ivhat is more simple and common, instead of 
buckets, there are set at certain and regular inter¬ 
vals on an endless chain a series of pistons or round 
plates of nu'tal, which nearly fit the calibrd' of the 
tubes in which they work. Putting the chain in 
moliori, supposing the bottom uf it to dip into the 
water of a well, each piston will inclose above it a 
ceitain quantity of water, and bear this water to the 
top, where it overflows into a cistern prepared to 
receive it .—See fig. 4. 

Eccentric Ihnnp .—Consists of a hollow drum c»r 
cylinder of metal, D in the. ipterior cf whieh, a 
solid cylinder, B, of the same length, bilV of less di- 
anuler, is made to revolve in w’uter-light axes. 
The inner cylinder being placed so much out of the 
centre of D D, that in its revolution, one side, of it 
touches the side of B. The surface of the inner 
cylinder is also furnished with four circular flaps, 
C C C C. Two rods of metal slide through B, so as 
to open the valves on one side, when tlie o])posite 
valves close by pressing against the <*ase of D D. 
The water is supplied from the well, through A ; it 
is then scooped up bv the opening valve, find con¬ 
veyed by that valve to trie top, where, as the valve 
closes, the water is squeezed iq» into the pipe E. 



THE LAW OF PATENTS. 

We have been so often urged to give a paper or two 
on the jiatent laws, and believe it to be a buhjeet so 
fraught with iiitere.st to all belonging to an inventive, 
and manufacturing country like this, that it is with 
the very greatest pleasure we introduce a subject so 
generally interesting. 

Patent, in law, is the'^exclusivc right of using and 
vending a certain composition or combination of 
matter, as a medicine or a machine.'' This right is 
not derived from the law of nature, as the whole 
field of inventions and improvements is open to all 
merr, and ona cannot monopolize a part of it by 
jirior discoveries. By the common law of England, 
iDonopolies were declared to be generally void, and 
patents for new inventions, being a species of mo¬ 
nopolies, would, according to this doctrine, be void 
by that law. But they seem to form an exception 
to this rule; for it was held that the king covid 
confer on the inventor of any useful manufacture or 
art the power of using it for a reasonablb time. But 
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the law oY patents, as it now stands in England, 
rests upon a statute of 21 Jas. I, c. iii, and in the 
United States of ATnerieu, on statute Feb. 21, 
1793, and April 17, 1800. In France, until 1790, 
inventors were generally obliged to keep their dis¬ 
coveries secret, in order (o secure to themselvei a 
s|pall part of the benefit of them. In an eaijy pe¬ 
riod of tJie French revolution, a law was passed in* 
favor of new inventions, formed®#n the basis of the 
English statute. The French law of Jan. 7, 1810, 
declares that every discovery or new invention, in 
every specibs of useful industry, is the properly of 
its author. In England, patents are now, as they 
were before the statute of James 1, granted by the 
crown. Letters patent are made out by the secre¬ 
tary of state in the name of the United States of 
America, bearingof the president. • 

What is patent able ?—In general, any invention 
of a new and useful art, machine, manufacture, or 
compo.sition of matter not known or used before, or 
any new and useful improvement in any art, ma¬ 
chine, or ^manufacture, or composition of matter. 
The inventHm must be nenK ki England, a manu¬ 
facture newly brought into the*kingdom, from be¬ 
yond sea, though not new there, is allowed by the 
statute of James ; because that statute allows a pa¬ 
tent for any new manufacture within this realm. 
Hy the patent law of the United States of America, 
if the thing patented was not originally discovered 
by the jmteiitee, but had been in use, or had been 
described in some public work anterior to the sup¬ 
posed discovery by the patentee, or if he has sur- 
reptitioSftily obtained a patent (br the discovery of 
another persoiv^the patent is*void. In France, by 
the law of Jan. 7, J810, whoever introduces into 
that kingdom a foreign discovery shall enjoy the 
same advantages as if he were the inventor. In 
England, the publisher of an invention is entitled 
to a patent, whether he be the inventor or not. The 
subject of a patent must be vendible, in contradis- 
tinctiou to any thing that is learned by practice. 
The invention must be material and useful: thus 
the sub.Nlitiitiun of one material foivanother is insuf- 
ticiimt to support a patent; as of brass hoops to a 
bciri'cl instead of wooden ones. So there cannot be 
a patent for making in one piece what before was 
made in two. But if one elementary thing he sub¬ 
stituted for another, as if that be done by a tube 
which was before done hy a ring, a patent for the 
improvement would be good. It must not be hurt¬ 
ful to trade, nor generally inconvenient, lyr mis¬ 
chievous, nor immoral, as an invention to poison 
people, oi* to promote debauchery. Patents for 
improvements arc valid, ai^for an improved steam* 
engine; but if the improvements cannot be used 
without the engine which is protected by a patent, 
they must wait the expiration of the patent. But a 
new patent may be taken out for the improvement 
by itself. A combination^f old materials, by which 
a new effect is produced, may be the subject 
of a patent.* The* effect may consist either in 
the production of a new article, or in making an 
old one in a better manner, in 9 shorter time, 
or at a cheaper rate. A patent ir>iy be objained 
for a method or process by which something new or 
Denehcial is done, when it is connected with cor¬ 
poreal substances, and is carried into effect by tan- 
'gible means, as in the case of WatPs steam-engine, 
which was described to be a method of lessening 
consumption of fuel in a steam-engine. So a 
fohemical discovery, when it gives to the community 
Bobie newH vendible, and beneficial substance, or 


compound article, is a subject of a pAeiit, as medi- 
cines, But a ])atcTit for a intTC curiosity is 
void. If the manufacture in its new state merely 
answers a.s well us before, the alt( mmI ion is not the 
subject of a patent; nor is a meie philosophical 
abstract princ^ile, nor the application or practice 
of a principle, the subject of a patent. No patent 
can be obtained for the expansive oper.ition of steam ; 

only for a new mode or ajiplicatioii of machinery 
in employing it. 

liirjht how lost ,—The inventor may lose his right 
to a patent by u.sing, or allowing others to use, his 
invention publicly. It was considered that Dr. 
Hall had not lost the right to a patent for hit dis¬ 
covery of certain object-gla.sses, because he had not 
made it known to others, though it was not imme¬ 
diately jiatenled. ]f the secret of an invention is 
known only to a few persons, and one of them puts 
it in practice, then a patent afterward.** ol]||^ncd by 
liny one of them is void. This happened to Mr. 
Tennant, because a bleacher, w’ho had not divulged 
the secret to any other person but his two servants, 
had used the same kind of bleaching-liquor for 
several years anterior to the date of Tennant's pa¬ 
tent. Where a^person who sought a patent for ma¬ 
king spectacles incautiously told an acquaintance of 
the principle of the invention, by which means a 
person of the same trade made a similar pair, and 
the inventor, seeing them in a shop window, em¬ 
ployed a friend to purchase them for him, and the 
patent was afterwards granted, it was said to be 
secure. The question does not, however, appear 
to have been brought before a court, and Mr. God¬ 
son IhinHs that the patent was void. A patent for 
British imperial verdigris was declared to be voirl, 
because the inventor had, four months prior to the 
sealing of the grant, sold the article under a different 
name. W'liether experiments made with a view to 
try the efficacy of uii invention, or the extent of a 
discovery, are a vshig^ und dedicating the invention 
to the public, withiii the statute of James, has not 
been decided ; but it would be difficult to .suy Jiow 
much a substance or machine might be used without 
running great risk of invalidating the right to a 
patent. In France, it the inventor do not, within 
two years, put his discovery into activity, or do nut 
justify his inaction, the patent is annulled. 

Duration of the Patent ,—Jn England and the 
United States of America, patents are granted for a 
term not Ib^ceeding fourteen years. The time in 
England may be prolonged by a firivate act, and, in 
the United States of America, hy act of congress. 
In France, by the law already raentionted, patents 
are given for five, ten, or fifteen years, at the option 
of the inventor; but this last term is never to be 
prolonged without a particular decree of the legis¬ 
lature. 'jj'he duration for imported discoveries is 
not to extend beyond the term fixed for the privi¬ 
lege of the original inventor in his own country.— 
In France, if the inventor obtains a patent in a 
foreign country, after having obtained one in rraitce. 
the patent is annulled.— Caveat, In England, a 

caveat is an instrument by which notice is requested 
to be given to the person who enters it, wheiie\er* 
any application is made for a patent for a certain 
invention, which is therein described in general 
terms. It must be renewed annual!v. It is simply 
a request that, if any other person .snould apply for 
a patent for the same thing, the preference may be 
gi\en to him who entered it. In ilic ITintcd States 
of America, in case of intcrfeniig a))plications for a 
jijteut, they are submitted to the arbitration of 
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three persons, f ppointed one by each applicant, and 
one by the secretary of state. 

i^ect/lrca^'oji.—The invention for which a patent 
is granted must he accurately ascertained and par¬ 
ticularly described. Tlie disclosure of the secret 
is the price of the monopoly. Th(^ specification 
must be such that mechanics may be able to make 
the machine by following the directions of the spe¬ 
cification, without any new inventions of their owjf. 
The patent and specification are linked together by 
the title given to the invention in the patent, and 
the description of it in the sjiecification. The spe- 
citiration must support the title of the patent; thus 
a patent taken out for tapcrvig-brvsh is not sup¬ 
ported by the specification of a brush in whicli the 
bristles are of unequal lengths. It must point out 
what parts are new and what old. It must not 
cover too much ; if it does so, it is not effectual, 
even to extent to which the patentee would be 
otherwise entitled; as, if there be a ])atent for a 
machine and for an improvement upon it, which 
cannot be sustained fur tlie machine, although the 
improvement is new and useful, yet the grant alto¬ 
gether is invalid, on accotnt of its attempting to 
cover too much. A patent for a flew method of 
drying and preparing malt is not sustained by a 
specification in whicli is described a method for 
lieating, Ac., ready-made malt: so a patent for an 
invention founded on a principle already known, for 
lifting fuel into tlie fire grate from below the grate, 
in the specification whereof was described a new 
apparatus, was held to be bad for not claiming the 
new instrument as the thing invented: so when a 
patent was ** for a new method of completely light¬ 
ing cities, towns, and villages,” and the specifica- 
tioti described improvements upon lamps, the patent 
was held to be void. The subject must he given to 
the public in the most improved state known to the 
inventor. A patent, in England, for steel trusses 
was held to be void, because the inventor omitted 
to mention that, in tempering the steel, he rubbed 
it with tallow, which was of some use in the opera¬ 
tion. The specification must not contain a de« 
scription of more than the improvement or addition. 
If there be several things specified that may be pro¬ 
duced and one of them is not new, the whole patent 
is void. In England, if any considerable part of a 
manufacture be unnecessary to produce the desired 
effect, it will be presumed that it was inserted with 
a view to perplex and emharass the inqnA'er : thus, 
in 1 Term Reports, <102, in Turner’s patent for pro¬ 
ducing a yellow color, among other things, minium 
is directed to be used, which, it appeared, would 
not produce the desired effect, and, for this reason, 
the validity uf the patent might be impeached. In 
the specification of Winter’s patent, 1 Term Re¬ 
ports, G02, a great number of salts were iqjentioned, 
by which it appeared (hat either might be used to 
make the subject of the patent, but only one would, 
in fact, produce the effect; and, for this reason, the 
patent was held to be void. If the patentee makes 
the article of cheaper materials than those which he 
has enumerated in his specification, although the 
Matter answer equally as well, the patent is void.-*- 
1n England, if the improved manner*of using the 
invention be unintentionally left undescribed, still 
the patent is void. (1 Manan'e Reporitf 169.) In 
France, the general rules, in these respects, are 
Mniilar. 

('To be rontinut’d ) 


OF ECLIPSES. 

(Resumed from jmgelC*.) 

Of all the various phenomena of the heavens, there 
are none which have created so much curiosity, ex¬ 
cited so much interest, or caused so much surprise 
throu^out the w'orld, as ccli}ises of the sun and 
fnoon ; and to those who are unacquainted with the 
jirinciple of astromXny, there is nothing, perhaps, 
which appear more extraordinary than the accuraev 
with which they can be predicted. 

In* the earlier ages of the world, befdre science 
had enlightened the minds of men, appearances of 
this kind were generally regarded a8 alarming devia¬ 
tions from the established laws of nature ; and but 
few, even among philosophers themselves, were able 
to account for these extraordinary apfiearaiices.— 
At length, wlien men began to apply themselves to 
observations, and when the motions of the celestial 
bodies were better understood, these phenomena 
were not only found fodtqiend up<»ii a regular eau.se, 
but to admit of a natural and easy solution. There 
arc, however, nations that still entcrtaSi the mo.st 
superstitious notionif respecting cclip.ses, particularly 
the Mexicans and Chinese. 

Thus, when the infant moon Hit lirrlpip spherr 
\\ hcela o'er the sun's broad disk, lu'r shadi»w falls 
On earth's fair bosom; darknes^t chills the fields. 

And drenry night invests the face of liea\cii. 

Reflected from the lake full nwuy a slur 
lilimmers with feeble langour. India's sons 
Affrighted in wild tumult reiid.the air. 

Refure his idol god with barb'roui shriek 
The llrarlimaii* falls, when &ot»n the eye uf day 
Darts hi.s all-eheeAiig radninee. Iioin tfic glomr.' 
Knierging .fuy in\.'^id%.s tVe woiid'niig*i'rovvd. 

And acclamation rushes from the tongues 
or thousands, that around tlieir id.r/iiig ]iile 
Riot in antic dance and dissonant song —Zoucd. 

Many instances are to be found, not only in an¬ 
cient, but even in comparatively modern history, 
where the superstition of the times has (*oiitinucd to 
connect the records of eclipses with the details of 
some remarkable event, which either happens soon 
after or during their continuance. But these details 
being foreign to flie nature of the present paper, we 
shall proceed to give an account of the causes, and 
various kiiid.s of eclipses of the .sun and moon. 

As every planet, belonging to the solar system, 
both primary and secondary, derives its light from 
the sun, it must cast a shadow towards that part of 
the heavens whi(!h is oppo.site to the sun. This 
shadow is, of course, nothing but a privation of light 
in the s{)ace hid tVom the sun by the opaque body, 
and will always be projiortionate to the relative mag. 
nitudes of the sun and plt^et. If the sun and planet 
were both of the same size, the form of the shadow 
cast by the planet would be tliat of a cylinder, the 
diameter of which would be the same as that of the 
sun or planet, and it would never converge, to a 
point. If the planet were larger than the sun, the 
shadow would continue fo spread or diverge; but 
as the sun is much larger than .the greatest of the 
planets, the shadows east by any one uf tjipse bodies 
must converge to a ))olnt, the distance of which from 
the planet will he proportionate to the size and dis¬ 
tance of the plaaet from the sun. The magnitude 
of the sun is su^ that the shadow cast by each of 
the primary planets always converges to a point be¬ 
fore it reaches any other planet; so that not one of 
the primary planets can eclipse another, yet the shadow 

* AUhuugh the Chinese perform the most ridiculous and 
auperstiUuus ceremonies diirinii the time of an eclipse, yet 
thev can i*a]rulaio them wUh the greatest procisam. 
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of any planet which is accompanied by satellites, 
may, on certain occasions, eclipse these satellites; 
bpt it is not long enough to eclipse any other body. 
The shadow of a satellite or moon may also, on cer¬ 
tain occasions, fall on the primary and eclipse it. 

Eclipse^ of the sun and* moon happen when Ihe 
n^pon is near her nodes, that is, when she isseither^ 
in the plane of the ecliptic or vcit near it. Those 
of the sun happen only at new inoon, or when the 
moon is in conjunction with the sun ; whilst those 
of the moon happen at the time of full moom, or 
when the moon is in opposition to the sun. The 


sun, earth, and moon, must, therefore, always be 
nearly in the same straight line at the time of an 
eclipse ; and conversely, when these three bodies are 
nearly in a straight line, an eclipse must take place. 
Hence it is evident, that au eclipse happens in con- 
serjuence of ofie of the two 0 }mque bodies, the earth 
and the moon, being so placed as to prevent the 
smy light from falling on the other. See the iol- 
lowing hgure, which represents the moon passing 
through the dark shadow of the earth, as she moves 
in her orbit N Z, while the earth moves in the eclip¬ 
tic R Q. 



The interposition of the moon between the sun 
and the earth prSduccs an eclipse of the sun ; ant! 
the interposition of the earth between the moon and 
the sun, so that its shadow falls on the moon, pro¬ 
duces an eclipse of the moon. On these principles 
the whole phenomena of eclipses depend, and admit 
of complete explanation. 

If theiiioon’s orbit were coinefflent with the plane 
of the ecliptic, ^e moon's ishdHow would fall upon 
the earth, and oec^Hsiuii a central ^eclipse of the sun 
at every conjunction, or new moon ; whilst the 
earth's shadow would fall on the moon, and occasion 
a total eclipse of that body at every opposition or 
full moon. For as the muon would then always 
move in the ecliptic, the centres of the sun, earth, 
and moon, would all be in the same straight line at 
both of these times. But the moon’s orbit is in¬ 
clined to the ecliptic, and forms with it an angle of 
about W 10'; and, therefore, the moon is never in 
the ecliptic except when she is in one of her nodes: 
hence, there may be a considerable number of con¬ 
junctions and oppositions of the sun and moon with¬ 
out any eclipse taken place. 

The moon is always at some distance from the 
ecliptic, except when she is’ in one of her nodes ;— 
and this distance is called her latitude^ which is 
north or south, according as the moon is on the 
north or soilLh side of the ecliptic. Now if the moon 
has auy latitude, there canflot be a central eclipse, 
for this can only happen when the moon is in one 
of her nodes at the moment of conjunction, which 
is very seldom the case; and, of course, very few 
central eclipses of the sun have taken place since the 
creation of the world. Aut the section of the 
earth's shadow (throil^h which the moon passes 
when she is eCiipsed)* being much larger than the 
disc! of the ffioon, the moon may be totally eclipsed, 
although she be at some distance from her node at 
the time of opposition ; but its duration will be the 
greater the nearer she is to the node.* An eclipse of 
the sun may also happen, although Uie moon be at 
some distance from her nod^at the time of conjunc¬ 
tion ; but its form, as well as its duration, depends 
very much upon that distance. This circumstance 
hiys occasioned the division of eclipses into centrali 
total, annular, and partial. 

As the meaning of these terms must be obvious to 


the reader, it is almost unnecessary to give an ex¬ 
planation of them. 

A central eedipse, is that in which the centre of 
the shadow falls on the centre of the body which is 
eclipsed. 

A total ellipse is the obscuration of the whole 
body eclipsed. 

An annular eclipse is that in which the whole of 
the body eclipsed is hid, except a ring round its 
edge, which remains luminous. 

A partial eclipse is that in which part of the 
body is hid from view. 

{To be aoiHinurJ,) 

ESSENTIAL OR VOLATILE OILS. 

tBesumcilfrom page 104 ) 

Oil of Bitter Almonds^ is prepari*d by exposing 
the bitter almond cake, from which the bland oil 
has been expressed, in a sieve to the vapor of water 
rising within the still. The steam, as it passes up 
through the bruised almond parenchyma, carries olf 
its volatile oil, and condenses along with it in the 
worm. The oil which first comes over, and which 
falls to thUbottom of the water, has so pungent 
and penetrating a smell, that it is more like cyanogen 
gag than hydrocyanic or prussic acid. This oil has 
a golden-yellow color, it is heavier than water; 
when much diluted, it has an agreeable smell, and 
a bitter burning taste. When exposed to the air^ 
it absorbs oxygen, and lets fall a heap of crystals 
of benzoic^ acid. This oil consists of a mixture of 
two oils; one of which is volatile, contains hydro¬ 
cyanic acid, and is poisonous; the other is less 
volatile, is not poisonous, absorbs oxygen, and be¬ 
comes benzoic acid. If we dissolve 100 parts of 
the oil of bitter almonds in spirit of wine, mix with 
the solution an alcoholic solution of potash, and ^ 
then precipita^ the oil with water, we shall obtain 
a quantity of cyanide of potash, capable of pro¬ 
ducing 22\ parts of Igrussian blue. Oil of bitter 
almonds combines with the alkalis. Perfumera 
employ a great quantity of this oil in scenting their 
soaps. One manufacturer in Paris is said to prepare 
annually 3 cwt. of this oil. A similar poisonous 
oil is obtaiued by distilling the following substances 
with water:—The leaves of the peach, {amygdalue 
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persica,) the leaves of the baj-lanrel, (prunus lanro^ 
cera9U9,) the bark of the plum tree, {pi'unuspadus,) 
and the bruised kernels of cherry and plum-stones. 
All these oils contain hydrocyanic acid, which renders 
them poisonous, and they also generate benzoic acid, 
by absorbing oxygen on exposure to aif. 

Oil of is extracted by distillation 

from the seeds of the pimpinella anisutn. It is 
cither colorless, or has merely a faint yellow colof, 
with the smell and taste of the seed. It concretes 
in lamellar crystals at the temperature of 50'^, and 
dues not melt again till heated to G4^ nearly. Its 
specihe gravity at 61^ is 0*9958, and at 77^, 0*9857. 
It is soluble in all proportions in alcohol of 0*806 ; 
but only to the extent of 42 per cent, in alcohol of 
0*84. When it becomes resinous by long exposure 
to the air, it loses its congealing property. It con¬ 
sists of two oils; a solid stearessence, and a liquid 
oleiessence, which may be separated by compression 
of the cold concrete oil. 

Oil of Bergamot^ is extracted by pressure from 
the. rind of the ripe fruit of the citrus hergamium 
and aurantium. It is a limpid, yellowish fluid, 
having a smell resembling that o^ oranges. Its 
specihe gravity varies from 0*888 to 0*885. It be¬ 
comes concrete when cooled a little below 32^. 

Oil qf Cajeputy is prepared in the Moluccas, by 
distilling the dry leaves of the mplaleuca leucadeiu 
droft. Cajeput is a native word, signifying merely 
a white tree. Tliis oil is green ; it has a burning 
taste, a strong smell of camphor, turpentine, and 
savine. It is very fluid, and at 48° has a specifiG 
gravity of 0*948. The color seems to be derived 
from the copper vessels in which it is imported, so 
that it isi removed by distillation with water, which 
also separates the oil into two sorts; the first which 
comes over having a density of 0*897, the last of 
0*920. This has a green color. 

The Oil of Caraway^ is extracted from the seeds 
of the corum carui. It has a pale^ yellow color, 
and the smell and taste of the plant? Its specific 
gravity is 0*960. The seeds of the cuminum 
cymtntim, (cumin,) afford an oil similar to the pre¬ 
ceding, but not so agreeable. Its specific gravity 
is 0*975. 

The Oil of Cassia^ from the laurus cassia^ is 
yellow passing into brown, has a specific gravity of 
1*071, and affords a crystalline stearessence by 
keeping In a somewhat open vessel. ^ 

The Oil of Chamomile t is extracted by distillation 
from the flowers of the matricaria chamomilla. It 
has a deep blue color, is almost opaque, and thick ; 
and possesses the peculiar smell of the plant. In 
the atmosphere it becomes brown and unctuous. 
If an ounce of oil of lemons be added to 3 lbs. of 
this oil, they make it separate more readily from 
the adhering water. * 

Other blue oils, having much ailalogy with oil of 
chamomile, are obtained by distilling the following 
plants :—Roman chamomile, (anthemis nobilis^ 
the flowers of amtea montana^ and those of milfoil, 
(aehilliBa millefolia.) The last has a specific gravity 
of 0*852. 

Oil qf Cinnamon^ is extracted by distillation from 
the bark of the laurus cinnamotmum. It is pro¬ 
duced chiefly in Ceylon, from the pieces of bark 
un6t for exportatioh. It is distilled over with 
difficulty, and the process is piomoted by the 
addition of salt water, and the use of a low still. 
It has at first 4 ^ pale yellow color, but it becomes 
brown with age. It possesses in a high degree both 
tke sweet burning taste, and the agreeable smell of 


cinnamon. It is heavier than water; its *8pecific 
gravity being 1*035. It concretes below 32° F., 
and does not fuse again till heated to 41°. It is 
very sparingly soluble in water, and when agitateef 
with it readily separates by repose. It dissolves 
abundantly in alcohol, and« combines with ammonia 
jpto a sviscid muss, not decomposed on exposure 
to air. 

When oil of ciifrfamon is kept for a long time, 
it deposits a stearessence in large regular colorless 
or ycUow crystals, which may be pulverized, and 
which melt at a very gentle heat into a* colorless 
liquid, which crystallises on cooing. It lias an 
odour intermediate between that of cinnamvm and 
vanilla; and a taste at first greasy, but afterwards 
burning^ and aromatic. It crackles between the 
teeth. It requires a high temperature for distillation, 
and becomes then brown and cmpyreumatic. It is 
very soluble in alcohol. 

The Oil of Cloves^ is extracted from the dried 
flower buds of. the caryophyllus aromalirm. It is 
colorless, or yellowish, has a, strong snyll of the 
cloves, and a burnitfk taste; its specific gravity is 
1*061. It is one of the least volatile oils, and the 
most difficult to distil. At the end of a certain 
time it deposits a crystalline concre^i^ oil. A similar 
stearessence is obtained by boiling the bruised cloves 
in alcohol, and letting the solution cool. The crystals 
thus formed are brilliant, white, grouped in globults, 
without taste and smell. Oil of cloves has re¬ 
markable chemical properties. ‘It dissolves in alcohol, 
ether, and acetic acid. It does not solidify at a 
temperature of 4° under 0° F., even when'exposed 
to that cold for several htiurs. It absorbs chlorine 
gas, becomes green, then browi., and turns resinous. 
Nitric acid makes it red, and- if heated upon it, 
converts it into oxalic acid. If mixed by slow* 
degrees with one-third of its weight of sulphuric 
acid, an acid liquor is farmed, at whose bottom a 
resin of a fine purple color is found. After being 
washed, this resin becomes bard and brittle. Alcohol 
dissolves it, and takes a red color ; and water pre¬ 
cipitates it of a* blood-red hue. It dissolves also 
in ether. When wc agitate a mixture of strong 
caustic soda lye and oil of cloves in equal parts, 
the mass thickens very soon, and forms delicate 
lamellar crystals. If we then pour water upon it, 
and distil, there passes along with the water, a small 
quantity of an oil which diflPers from oil of cloves 
both in taste and chemical properties, louring the 
coolings the liquor left in the retort lets fall a 
quantity of crystalline needles, which being separated 
by expression from the alkaline liquid,% re almost 
inodorous, but possess ifti alkaline taste, joined to 
the burning taste of the oil. These crystals require 
for solution from 10 to 12 parts of cold water. 
Potash lye produces similar effects. Ammoiiiacal 
gas transmitted through the oil is absorbed and 
makes it thick. The concrete combination thus 
formed remains solid as long\s the phial containing 
it is corked, but when opened, the compound 
becomes liquid; and these phenomena%ay be re¬ 
produced as many times as we please. Such combi¬ 
nations are de^mposed by acids, and the oil set at 
liberty has the same taste and smell as at first, but 
it has a deep red color. The alkalis enable us to 
detect the presence of otXer oils, as that of turpentine 
or sassafras, in that of cloves, because they fix tlie 
latter, while the former may be volatilized with 
water by distilling the mixture. The oil of cloves 
found in commerce is not pure, but contains a 
mixture of the tincture of pinks or* elove-gilly 
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flowers, whose acrid resin is thereby introduced. 
It is sometimes sophisticated with other oils. 

l^he Oil of Elder, is cxtracteJ by distillation 
from the flowers of the sambucus nigra. It has the 
consistence of butter. • 

Oil of^Fennel, is extriicted by distillation from 
fhc seeds of the anethum faeniculum. It il eithec 
colorless or of a yellow tint.^s the smell of the 
plant, and a specific gravity of 0’9!)7. When 
treated with nitric acid, it affords benzoin. It 
congeals «t the temperature of 14® F., and* then 
yields by pressure a solid and a liquid oil; the 
formes appearirfjg in crystalline plates. It is used 
in this country for scenting soap. 

Oils of Fermented Liquors. —^The substances 
usually fermented contain a small quantity of 
essential oils, which become volatile along with the 
alcoholic vapors in distillation, and progressively 
increase as the spirits become weaker towards the 
uTid of the process. The vapors then condense into 
a milky liquor. These oils adhere strongly to the 
alcohol, at\d give it a peculq^r acrid taste. They 
differ according to the vinous e^ash from which they 
are obtained, and combine with greater or less 
facility with caustic alkalis. 

1. Oil of Gr^iin Spirits. —At the ordinary tempe¬ 
rature it is partially a white solid; when cooled 
lower, it assumes the aspect of suet, and therefore 
consists chiefly of stearessence. Its taste and smell 
are most offensive; it swims upon the surface of 
water, and even of spirit containing 30 per cent, of 
alcohol* It sometimes derives a green color from 
the copper ^tfrm of tl^ still. When heated it 
fuses and turns yellow. When it has become 
resinous by the agency of the atmosphere, it gives 
a greasy stain to paper. It dissolves in 6 parts of 
anhydrous alcohol, and in 2 of ether; and is said 
to crystallize when the spirit solution has been 
saturated with it hot, and is allowed to cool. By 
exposure to a freezing mixture, the whiskey which 
contains it lets it fall. Caustic potash dissolves it 
very* slowly, and forms a soap soluble in 60 parts of 
Water. It is absorbed by wood charcoal, and still 
belter by bone black; whereby it may be com¬ 
pletely abstracted from bad whiskey. According to 
Buchner, another oil may also be obtained from the 
leriduum of the second distillation of whiskey, if 
saturated with sea salt, and again distilled. Thus 
we obtain a pale yellow fluid oil, which does not 
concrete with cold, possessed of 
smell and acrid taste. Its specific 
It i.s soluble in alcohol and ether. 

2. The Oil from Potato Spirits, has properties 
quite different from the preceding. It is obtained 
in considerable quantity by continuing the distillation 
after most of the alcohol has come over, and it 
appears in tlie form of a yellowish oil, mixed with 
water and spirits. After, being agitated first with 
water, then with ar’Strong solution of muriate of 
lime, and tKstilled hfresh, it possesses the following 
propertied*;—It is colorless, limpid, has a peculiar 
smell, and a bitter hot taste of considerable per¬ 
manence. It leaves no greasy stain upon .paper, 
remains liquid at 0® F., but coolecFbelow that point 
it crystallises like oil of anise-seed. When pure it 
boils at 257® F.; but at a lower degree, if it contains 
alcohol. Its specific gravity is 0*821, or 0*823, 
when it contains a little water. It burns with a 
iilear flame without smoke, but it easily goes out, 
if not burned with a wick. ’ It dissolves in small 
quantity m water, to which it imparts its taste and 

properties of forming a lather by Igitation. It 


a dis^reeabie 
gravity is 0*835. 


dissolves in ail proportions in alcohol. Chlorine 
renders it green. Concentrated sulphuric acid con¬ 
verts it into a crimson solution, from which it is 
precipitated yellow by water. It dissolves in ail 
proportions in acetic acid. Concentrated caustic 
lyes dissolvent, but give it up to water. It does 
not appear to be poisonous, like the oil of corn 
spirits; because, when given by spoonsful to dogs, 
if produced no other effect but vomiting. 

3. The Oil of Brandy, or Grape Spirits, is 
obtained during the distillation of the fermented 
residuum of expressed grapes ; being produced im¬ 
mediately after the spirituous liquor has passesl over. 
It is very fluid, limpid, of a penetrating odour, and 
an acrid disagreeable taste. It grows soon yellow 
in the air. When this oil is distilled, the first 
portions of it pass unchanged, but afterwards it is 
decomposed and becomes empyreumatic. It dis* 
solves in 1000 parts of water, and communicates 
to it its peculiar taste and smell. One drop of it 
is capable of giving a disagreeable flavor to ten old 
English gallons of spirits. It combines with the 
caustic alkalis, and dissolves sulphur. 

Oil of Junippr, is obtained by distilling juniper 
berries along with water. These should be bruised, 
because their oil is contained in small sacs or reser¬ 
voirs, which must be laid open before the oil can 
escape. It is limped and colorless, or sometimes 
of a faint greenish yellow color. Its specific gravity 
is 0*911. It has the smell and taste of the juniper. 
Water, or e\en alcohol, dissolves very little of it.— 
Gin contains a very minute quantity of this oil.— 
Like oil of turpentine, it imparts to the urine of 
persons who swallow it, the smell of violets. Oil 
of juniper is frequently sophisticated with oil of 
turpentine introduced into the still with the berries 
—a fraud easily detected by the diminished density 
of the mixture. 

The Oil of Lavender, is extracted from the flower¬ 
ing spike of the lavandula spica. It is yellow, 
very fluid, has a strong odour of the lavender, and 
a burning taste. The specific gravity of the oil 
found in commerce is 0*898 at the temperature of 
72® T., and of 0*877 when it has been rectified. It 
is soluble in all proportions in alcohol of 0*830, but 
alcohol of 0*887 dissolves only 42 per cent, of its 
weight. The fresh oil detonates slightly when mixed 
with iodine, with the production of a yellow cloud. 
There oeijirs in commerce a kind of oil of lavender 
known unaer the name of oil of aspic or oil of spike, 
extracted by distillation from a wild variety of the 
lavandula spica, which has large leaves, and is there¬ 
fore called latifolia. This oil is manufactured in 
the south of Europe. Its odour is less character¬ 
istic than that of the lavender, resembling somewhat 
that of oil of turpentine, with which it is indeed 
often adliiterated. It is also so cheap as to be 
sometimes used instead of the latter oil. Oil of 
lavender deposits, when partially exposed to the air, 
a concrete oil, which resembles camphor, to the 
amount of one-fourth of its weight. 

The Oil of Nutmegs, is extracted chiefly from 
mace, which is in the inner epidermis of these nut^ 
It is colorless, or yellowish, a little viscid with a 
strong aromatic odour of nutmegs, an acrid taste, 
and a specifle gravity*of 0*948. It consists of two 
oils, which may be easily separated from each other 
by agitation with water; for one of them, which is 
more volatile and aromatic comes to the surface, 
while the other, which is denser, white, and of a 
buttery consistence, falls to the bottom. 

{To be continued.) 



112 


MAGAZINE OF SCIENCE. 


MEDICAI. RECEIPTS. 

Bujoion Water, —Imitated by dissolving^ in a 
bottle of filtered water, 15 grains of carbonate of 
soda, half a dram of tartrate of soda, with 80 minims 
of wine of iron: before corking adl 8 minims of 
sulphuric acid. 

CamphelVe Green Liniment, —Made with 1 ounce 
each of camphor and of extract of hemlock, 2 ounSss 
of compound spirit of ammonia, G ounces each of 
liquor ammonise and of olive oil. For swelliiigs 
and enlarged joints. 

Camphor BallSj such as Selway's, in perfumery, 
are made by grinding in a starch-mill 6 pounds of 
very dry starch, *1 pounds of very dry white lead, 
sifting it through a lawn sieve, and then mixing it 
with 14 pounds of very fine rice powder. Then 
shave down and dry 48 pounds of the best oil soap, 
and mix with the former. Next grind 1 \ pound of 
camphor in an iron mortar, with half a pint of 
Hungary water, and add gradually half an ounce 
each of oil of rosemary and of lavender. When 
reduced to powder, add* a few pounds of the 
prepared soap, and after beating y: well mix the 
whole together, and make it in the same way as 
ambergris wash-balls. Used as a cosmetic, but not 
safely. 

Camp Vinegar j is made by steeping in the best 
vinegar for a month 1 dram of cayenne pepper, 2 
table-spoonsful of soy, and 4 of walnut-ketchup, 
6 anchovies, chopped, and a small cldlc of garlic, 
minced fine. Shake it frequently, strain through a 
tammis, and keep it well corked in small bottles. 

Catholicon Duplicatum Rheo. P» —The double 
catholicon of nicolai, or compound electuary of 
rhubarb, is prepared by simmering over a slow fire 
half a pound of polypody root, 2 ounces of succory 
root, 1 ounce of liquorice ro(»t, 3 ounces of the 
leaves of agrimony and splecnwort, G pounds of 
water, till reduced two-thirds; add G drams of fennel- 
seeds, strain and add 4 pounds of sugar, boil to the 
consistence of syrup, and add 4 ounces each of 
extract of cassia and pulp of tamarinds. Then add 
by degrees 4 ounces eai:h of powdered rhubarb and 
senna leaves, 1 ounce of liquorice root, 2 ounces of 
seeds of violet, 1 ounce of the four cold seeds, half 
an ounce of fennel-seeds, and mix and form an 
electuary. It is too troublesome in the preparation 
to be much used. Without the rhubai|), and with 
honey instead of sugar, it forms a ^od enema. 
It was formerly esteemed a universal remedy, but is 
now disused. 

Chamberlain^s Restorative Pills, —Dr. Paris dis¬ 
covered by analysis that these pills consist of cinnabar, 
sulphur, sulphate of lime, and a little vegetable 
matter. The inventor, who resides at Ipswich, says 
the pills are the most certain cure fof scrofula, 
fistula, scurvy, and all impurities of the blood, but 
often take two years to effect a cure. 

Chamomile l>rops. —^This nostrum is nothing more 
than spirits to which a little of the oil of chamomile 
has been added, for the sake of the odour and taste; 
but possesses none of the medicinal qualities of the 
flowers. • 

Chelsea Pensioner, —A well-known gout nostrum, 
said to have been invented Ify a Clielsea pensioner, 
and is prepared by making an electuary of 1 dram 
of guaiac, 2 drams of rhubarb, in powder, 1 ounce 
of nitrate of potass, and 1 ounce of flowers of 
sulphur, with 1 nutmeg, in powder. Dose two 


table-spoonsful, night and morning, as a purgative 
and diaphoretic. 

Ching*s Worm hozenges, —A popular nostrum 
for worms, consisting of two preparations, the basis 
of ^both of which is chloride of mercury. 

The Yellow Lozenges^ are prepared 4)y mixing 
•1 poufld of chloride of mercury, washed in alcohc!, 
with 4 drams of ^flVon that has been boiled in 
1 pint of water, and strained, atid 28 pounds of 
white sugar, making the whole into a mass with gum 
tragenanth mucilage, and rolling it out to un exact 
thickness. Each lozenge should contain 1 grain of. 
the chloride. The dose is one loz«nge at bed-time, 
and oil the succeeding morning u brown lozenge is 
to be taken. 

Thejlrown Jjozengea, —Take 7 ounces of the 
chloride of mercury, washed as before, 3^ pounds 
of jalap, 9 pounds of white sugar, and enough of 
gum trogacanth mucilage to make u mass. Each 
lozenge should contain half a grain of the chloride. 

These nostrums are by no means safe, as the 
chloride is seldom diffused equfdly, and inXy in some 
lozenges be in daagerous quantity. When long 
kept, also, or exposed to damp, they may acquire 
poisonous properties. 

Cochrane^s Cough Medicine, — A nostrum which 
bears the name of Major Cochrane, is prepared by 
making a decoction of the heads of white poppies 
previously freed from the seeds; strain this, boil it 
again with vinegar and brown sugar to the con¬ 
sistence of syrup; then add sulphuric acid till it is 
pretty sour. • 

Com Plaster, —Thicopimon gre«n corn plasicr is 
prepared by melting 4 parts of Bilrgundy pitch, 
with 3 parts of wav, 2 part:f of turpentine, faud 
1 part of diacctate of copper or iEriigo, and spreading 
the whole on cloth to a proper thickness; or mix . 
and spread 3 parts of mercuriAl ammoniacal plaster, 
and 1 part of resin opiate plaster. Corn Solution^ 
is solution of potass. 

Court Plaster^ or Black Sticking Plaster, —Take 
half an ounce of benzoin, and 6 ounces of rectified 
spirit, dissolve and strain ; then take I ounce of 
isinglass, and half a pint of hot water, dissolve and 
strain separately from the^ former. Mix the two, 
and set them aside to cool, when a jelly will be 
formed; and this is warmed and brushed ten or 
twelve times over a piece of black silk, stretched 
smooth. When this is done enoiigli, and dry, finish 
it with a solution of 4 ounces of Chian turpentine, 
ill G oiflices of tincture of benzoin. 

{Diceg's,) —Take 4^ounces of 
senna leaves, 2 ounces e^:h of rasped guaiac wood^ 
dried elecampane root, coriander-seciis, anise-seeds, 
caraway-seeds, and liquorice root, 8 ounces of stoned 
raisins, 6 pints of proof spirit. Digest for a week, 
strain through bibulous paper, and add half a pound 
of treoede. Sometimes riven to horses. 

Swinion*s Baffy^s Take 3 pounds of 

jalap root, 12 ounces of scnnsrlcaves, ^ ounces each 
of corionder-sced, anise-seed, liquoric% root, and 
elecampane root, 1 gallon each of wine and water. 
Digest for three weeks, strain, and add a gallon of 
treacle. Dosc^2 drams to 6 drams as a carminative. 

Pamash Powder^ in perfumery, is prepared by 
beating well in a mortar^ pounds of cypress powder 
and dry damask roses. Sift the powder through 
a fine cypress sieve, beating it and returning it till 
it is sufficiently fine. The roses make it light and 
soft. 
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THE OXY-HYDROGEN POLARISCOPE. 

(Resumed from page 102, and concluded, J 

It has been already stated that the object of the 
preceding papers on the polarization of light has 
been to introduce and illustrate the pAariscope of 
Mr. Goddard, of which the following is a plain de- 
SfTiption; merely premising that the nozzle of the 
instrument, or that which is thus described, is t& 
be lilted on the front of a magic lanthorn, oxy-hy- 
drogen microscope, &c. 

Fig. 1. A, the compound jet of the hydro-oxygen 
blowpipe ; R, a pallet of lime ignited by the flame of 
a jet of hydrogen and oxygen gases impinging upon 
it; D, diverging rays of light refracted by the con¬ 
densing lenses C C C, and falling upon a mirror 
F F, composed of ten plates of thin flatted crown 
glass, placed in the elbow of a tube bent to the 
polarizing angle of crown glass, C, conveying rays 
of pohinzed liglit reflected from the mirror; H H, 
a hdiiiile of siAleen plates of*in]ca for analysing the 
light previously pohiiized by reflection ; E, a double 
reflcciing crystal (nlin of relcnite) placed in the 
locus of the object-glass I, which fi^rms an image 
ot the cry&tal upon a disc or screen at R. As the 
analysing bundle of mica U H, is made to revolve 
(or turn lound), the image of the selenite upon 
the disc undergoes all the changes, and exhibits 
alternately the primary and complementary colors. 
This apparatus has the advantage of exhibiting both 
the piiiiMry and cotnpleiiientary colors &t the same 
time, one being reflected in the direction S, and the 
other transmitted and seen at R. 

The great udvaiituge of polarizing the light by re- 
fleouou from a number of plates, is the obtaining a 


beam of any required dimensions, of much greater 
intensity than by any other means ; for, whatever 
single surface may be employed that polarizes the 
light at the same angle as the glass used (which, 
for (frown glass, is 56^ 45^, we obtain an additional 
quantity by laying on it a Single plate of suth glass, 
and a farther quantity by the addition of a second,!' 
third, or any furtbqrrnumber ; the quantity of light 
added by each succeeding plate being, however, less 
in proportion to the number of plates through which 
it has^^reviously to pass. 

In this respect, the single image (NicoFs) prism 
of Iceland spar is decidedly the best for analysing, as 
by this a great variety of objects may be exhibited. 
Its application is shown in fig. 2, where E is the 
selenite flaced in the rays D D D of polarized light, 
an image of which is projected by the lenses 1. H 
is the analysing prism through which the rays of 
light R R are refracted. 

But there is one class of phenomena, viz. the 
rings seen to *encircle the optic axes of crystals, 
the number of which, increase in some cT}'!ltals (the 
topaz, for example), ^ith the divergence of the rays 
of polarized light passing through them. It will 
be evident, then, that the tourmalines enable us to 
exhibit more of these rings, and upen a larger scale 
than the prism, which will be better understood by 
the arrangement shewn in fig. 3. D D D, con¬ 
verging rays of light polarizing by reflection ; 1, a 
lens of short focus transmitting a cone of light with 
an angle of divergence for its rays R R, of 45^^. E, 
a crystal, say topaz ; H, the tourmaline for.analys- 
ing ; so that, even fur^these purposes, the cost of 
the tourmalines is reduced one half *by the polari- 
scope, as only one need be use<l. 
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OF ECLIPSES. 

(Resumed J rant jtage 109.) f, 

The above figure represents a partial eclipse of 
the sun, which will be visible to that tract of the 
earth marked N Q O, the line M N marks the 
greatest obscuration. 

If the distance be very small, the eclipse will be 
the greater, and continue the longer ; but no eclipse 
r)f the sun can be either cen/ra/ or total, except the 
moon be in the very node at the time of *conjunc- 
tion. But should she be in this situation when she 
is at her least distance from the earth, and the earth, 
at the same time, at its least distance from the sun, 
then the eclipse will not only be central but totals 
and continue so for a few minutes. But if the moon 
’happens to be at her greatest distance from the 
earth, and the earth at its greatest distance from the 
sun, the eclipse will be annular, or a small space 
round the sun's centre only ^ill be hid from view, 
and a bright lucid ring round his edge will remain 

If lh(' moon be less than IT-J- degrees from either 
node at ihe time of conjunction, her shadow will 
fill or leiis upon the earth, according as she 
is mure ui less within this limit; and, of course. 


the sun will suffer a partial eclipse. And if she be 
less than 12^ degrees from either node at the Uifle 
of opposition, she will pass through more or less of 
the earth's shadow, according as she is more or less 
within these lines, and, of course, she will suffer an 
eclipse. ^ 

As these limits form but a small part of the 
moon's orbit, which is 300 degrees, eclipses happen 
but seldom ; however, in no year can there be fewer 
than two, and there may be seven of the sun and 
moon together—but taking one year with another, 
there are about four eacli yejjr. But as the sun 
and moon spend as much tinm below^tlie horizon 
of any place as above it, half the nunsSier of the 
eclipses will be invm&le at any particular place, and 
consequently, there will be only two eclipses visible 
in a ylar at tha^place, the one of the sun and the 
other of the moon.* 

Every eclipse, whethei of the sun or moon, is 
visible at some place of the earth's surface, and in¬ 
visible at others ; for the rational horizon of every 
place divides both the earth and heavens into two 
equal portions or hemispheres ; and as no celestial 

* If ihers bo ooven eclipsei in any year, Gve cS tbem miut 
ho of tho tun aid of (ho iii<K'a. 
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body can be seen except it be above the spectHtor’s 
horizon, it follows that any eclipse which is visible 
in the one hemisphere cannot be visible in the other, 
because the body which is Eclipsed is below the 
horizon of that other. If a lunar eclipse, for ex¬ 
ample, hajipens at any hour of night, between 4he 
time of sun-setting and sun-rising, at any pa^^ticular 
^ace, it will be visible there, and invisible to tho 
inhabitants of the opposite hewsphere, who have 
the sun above their horizon at that time; for the 
aun and moon are in opposite parts of the heavens 
at the time of a lunar eclipse. And with respect to 
* solar eclipses, it is evident that they can only be 
seen aOany plac^ when the sun is above the horizon 
of that place. There is, however, a difference with 
regard to the visibility of solar and lunar eclipses ;— 
for an eclipse of the moon has the same ap^arance 
to all the inhabitants of that hemisphere to which 
the moon is visible at the time, owing, in part, to 
the sniall distance of the moon from the earth.— 
ilut an eclipse of the sun may be visible to some 
places invisible to others in the same hemi¬ 
sphere of SCie earth, because the moon’s shadow is 
small in comparison .of the earth ; for its breadth, 
excluding the penumbra, ir only about 180 miles 
even in central eclipses.'*' Hence those places 
which are considerably distant from the path of the 
shadow will either have no eclipse at all, or a very 
small one; while places near the middle of the 
shadow will have the greatest possible. There is 
also a difference in the absolute time at which a 
solar eclipse happens at the various places it is visi¬ 
ble ; for«it appears more early td the western parts, 
and later to eastern, •onAccount of the motion 
of the moon (and, o&course, her shadow) from west 
to east. 

In most solar eclipses the moon’s disc may be 
observed by a telescope to be covered by a faint 
light, which is attributed to the reflexion of light 
from the illuminated part of tlie earth. When the 
eclipses are total, the moon’s limb is surrounded by 
a pale circle of light, which some astronomers con¬ 
sider as an indication of a Innar atmosphere, but 
others, as occasioned by the atmosphere of the sun, 
because it has been observed to move equally with 
the sun and not with the moon. 

Dr. Halley, in describing a central eclipse of the 
sun, which happened at London, in April, 1715, 
says, that although the disc of the sun was wholly 
covered by the moon, a luminous ring of a faint 
pearly light surrounded the body of the mpon the 
whole' of the time; and its breadth was nearly a 
tenth of this moon’s diameter. 

In lunar eclipses, the Inoon seldom disappears 
entirely; and, on some occasions, even the spots 
may be distinguished through the shade ; but this can 
only be the case when the moon is at her greatest 
distance from the earth at the time of the eclipse, 
for the nearer the moon is to the earth the dark¬ 
ness is the greater. ^In some instances, the moon 
has disapp^ed entirely; and the celebrated astro¬ 
nomer, Heraclius, has taken notice of one where 
the moon could not be seen even with a telescope, 
though the night was remarkably clear. • 

Although eclipses of the sun and^aoon were long 
considered, by the ignorant and superstitious, as 
presages of evt7, yet they tre of the greatest use in 
astronomy, and may be employed to improve some 
of the most important and useful of the sciences.— 
By eclipses of the moon the earth is proved to be of 

* A penumbra is the faint shadow produced by an opaque 
body when disposed to a luminous one. 


a globular form, tjje sun to be than the eoW/i, 

and the earth greater than the moan* When they 
are similar in all their circumstances, and huppeu 
at considerable intervals of time, they also serve to 
ascertain the real period of the moon’s motion. Ih 
geography, ellipses are of considerable use, in de¬ 
termining the longitude of places, ard particularly 
eclipses of the moon, because they arc oftener visi- 
b]p than those of the sun, and the same eclipse is 
of equal magnitude and duration at all places where 
it is seen. In chronology, both solar and lunar 
eclipses serve to determine exactly the time of any 
past event. 

For the purpose of finding the longitude of places 
on the earth, eclipses of Jupiter’s satellites are 
found much more useful than eclipses of the moon ; 
not only on account of their happening more fre¬ 
quently, but on account of their instantaneous com¬ 
mencement and termination. 

When Jupiter and any of his satellites are in a 
line with the sun, and Jupiter between the satellite 
and the sun, it disappears, being then eclipsed, or 
involved in his shadow. When the satellite goes 
behind the body of Jupiler, with respect to a spec¬ 
tator on the earth, it is said to be occulted^ being 
hid from our sight by his body, whether in his 
shadow or not. And when the satellite comes into 
a position between Jupiter and the sun, it casts a 
shadow on the face of that planet, which is seen by 
a spectator on the earth as an obscure round spot.— 
Lastly, wheg the satellite is in a line with Jupiter 
and the earth, it appears on his disc as a round 
black spot, which is termed a transit of the satellite. 

As those phenomena appear at the same moment 
of absolute time at all places on the earth to which 
Jupiter is then visible, but at different hours of re- 
lative time, according to the distance between the 
meridian of the places at which observations are 
made, it follows that this difference of time con¬ 
verted into degrees will be the difference of longitude 
between those places.* Suppose, for example, that 
a person at London observed an eclipse to begin at 
11 o'clock in the evening, and that a person at Bar- 
badoes observed the same at 7 o'clock in the eve^ 
ning, it is certain the eclipse was seen by both per¬ 
sons at the same moment of absolute time, although 
there is four hours difference in their manner in 
reckoning that time; and this converted into de¬ 
grees (at the rate of 15 degrees to an hour) is the 
difference longitude between these two places— 
therefore, Harbadoes is fiO degrees west from Lon¬ 
don, the time not being so far advanced there as at 
London. 

Another phenomena, somewhat similar to an 
eclipse, sometimes takes place, by which the longi¬ 
tude of places may be determined, although not 
quite so fasily, nor, perhaps, so accurately, as by 
the eclipses of Jupiter's sateUites. This is the 
hiding or obscuring of a fixed star or planet by the 
moon or other planet, which takes place when the 
moon or planet is in conjunction with the star.— 
Appearances of this kind are termed occultations. 

• They are very little attended to except by practical 
astronomers, who employ them for the correction 
of the lunar 'tables, and settling the longitude of 
places, as already stated. 

( To be continued ) 

• Jbsulute lime is that which is compiitcfl from the same 
moment ; relative is that which is computed from different 
moments. ^ 



116 


MAGAZINE OF SCIENCE. 


BOTANICAL NOTICES. 

JLEAVES. 

Lxav 9 $ are among the most important vegetative 
organs, lliey may he said to perform the same 
office to plants which lungs do to animals, as it is 
through them that vegetable breathfiig is carried 
on. By means of their pores and fine vessels, they 
absorb and transmit the air and moisture which 
surround them; and after thus aiding in the nomr- 
ishment of the very extremities of the plant, they 
throw off from other pores not merely the super¬ 
abundant juices, but the air which they had pre¬ 
viously taken up, and that in a state infinitely purer, 
and better adapted to the support of animal exist- 
tence, than at first; in fact, the very gas, (carbonic 
acid,) which plants absorb, is injurious to us; and 
that we want to breathe, which is oxygen, they sup¬ 
ply us with in return. 

The functions of leaves, therefore, are highly im¬ 
portant, and like the finer extremities of ^e roots 
require to be renewed from time to time: thus, 
during the greater part of the summer, fresh leaves 
are arising—when autumn tcomes, the whole fall off 
or decay away, leaving, as is well knqwn, herhaceoua 
plants dead, all but the root; and decidwma trees 
bare and leafless. 

Lieaves have other uses, scarcely of less conse¬ 
quence. Those of the grass tribe by sheathing 
around it add much to the strength of the young 
and tender stem. In trees they are so admirably 
placed as to shield the bud, and ofteA the young 
flower, not only from external injury, but from the 
too great heat of summer, and where it is necessary 
from the chilling winds of winter. This latter pro¬ 
perty is seen in our evergreens ; and in some spe¬ 
cies of the oak; where the leaves, although dead, 
still keep their place, till the swelling bud in the 
spring is ready to supply the tree with a new and 
living foliage. 

Ordinary leaves are composed, first, of a skin or 
cuticle, which covers them on both sides; within | 
this is a green pulpy mass, called cMular ftmce or 
parenchyma: and inside of all is a woody substance, 
branching out into delicate veins, intended not 
1 
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The shapes of 'leaves are almost endless; they 
are either simple, compound, or doubly compound, 
i^imple leaves may be, 1 round —2 oval —3 ovate^ 
or egg shaped—4 oblong —5 lanceolate — 6 linear — 


merely to convey the vegetable juices and accretions* 
but to strengthen the more pulpy parts of the leaf. 

Leaves vary so much in shape and sixe, that 
scarcely any two plants (except in particular tribes) 
have them exactly alike; thus in leaves are very 
oflben found sure marks to tell plants from each 
other. After dividing them into radical or root 
deaves^and caulme or stem leaves, they are con¬ 
sidered with respmt to their position, insertion, 
shape, surface, and texture. 

In their situation on the stem they may be either 
alteAiate^ (Fig. 1,) that is, growing singly, first one 
on one side of the stem and then one on the other 
—opposite, or growing (2,) in pairs— vihirlrd, (3,) 
three, four, or more, growing out of the same part 
of the stem—and imbricated, (4,) when they fold 
over eafh other: sometimes they are scattered ap¬ 
parently without order. 



In their manner of growth leaves are either qp- 
pressed, (Fig. I,) or growing close to the stem— 
erect, (2,) or upright—(3,)*or spreading out 
— horizontal, (4,)— reclined, (5,)—and deper^ant, 
(6,) or hanging downwards. 



In their insertion or manner of attachment a leaf 
is celled etalked, (Fig. 1,) if with a distinct sUlk— 
sessile, (2,) if joined at onee to the stem—vaginate, 
(3,) if sheathing round the stem— clasping, (4,) if 
the base closed around it^ifecnrrenl, (5,) if run¬ 
ning down—pei^oliale, (6,) if the stem run through 
it—and connaie, (7,) whenever the base of two 
leaves are joined together. 



5 7 


7 cordate, or heart shaped—8 spathulate —9 obcor- 
date, that is, cordate with the wider part away from 
the stalk—10 reniformox kidney-shaped—11 aaptV- 
tate or arrow shaped—12 hastate or like the head 
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of a halbert—13 peltate, that is, with the stalk 
growing from the middle of it—14 deltoid-, or some¬ 
thing like the Greek letter Delta—15 mneinate — 
16 lyrate, or guitar shaped—17 lobed—\^ fiddle 
shaped —19 digitate, or fingered—20 pedate —21 
palmate, ^ like a hand—22 pinnatifid, that is, wVh 
l^es cut down nearly to the midrib-'23 peaiinate,^ 
cut like the teeth of a comb. The last eight arc* 
lobed leaves. 

Compound leaves are formed of many simple ones 
joined together. They are called binate, terteate, 
(Fig. 1,) quatemate, quinate, (2,) &c., as there may 
ie twO| three, fogr, five, or more, separate portions 


on the general leaf stalk— winged, (3,) when there 
are two dibtiuct projections below the blade of the 
leaf, as in the orange—/viititafe, (4,) when many are 
joined so as to make two rows—and doubly pinnate, 
(5,) where several pinnate leaves ar^ united; so 
also a leaf ihay be doubly temate, or even thrice 
temate. All instances of this kind form doubly 
compound leaves, though the last term is mostly 
allied to such as are too much divided to have 
their parts readily counted (as in Fig. 6). When 
these parts are fine, like hairs, the leaf is called 
capillaceons (Pig. 7). 



The edg^ of leaves are anotl^r mark of distinc¬ 
tion, whether they be entire, (Fig. 1,) that is, with¬ 
out notches— crenate, (2,) or scalloped— toothed, 
(3,)— serrate, {A^) or cut like a saw— doubly ser» 
rate, (5,) where a large and a small cut follow each 
other— waved, (6,)^indented, (7,) — eroded, (8,) 
or looking as if it were knawed— crisped, (9,) or 
curled— ciliated, (10,) that is, with hairs around it, 
as to on eye-laah. 
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The points of leaves are of no leas consequefice. 
They are known aa truncate, (Fig. 1,) if cut off 
short— obtuse, (2,) or blunt pointed— ggnarginate, 
(3,) having a notch at the end— trident pointed, 
(4,)— cuspidate, (5,) or tapering into a hard point 
— tapering, (6,)—and hair pointed, (7,) where the 
leaf terminates in a long, weak, and fine point. 






Onr daily observation Informs us of many par¬ 
ticulars besides these relative to this important 
organ. We are accustomed to witness leaves 
covered with thorns, strings, hairs and wrinkles.— 
We know that the furze bush is scarcely furnished 
with leaves at all—numerous thorns supplying their 
place. Manjg plantsican boast only of a few scales, 
and some na^ even these imperfect substitutes 
thus the leafless dodder twines around the flaz and 
the heath, choking them by its embrace, and starv¬ 
ing them by the absorption of the juices the^ had 
stored up for their own use. On the other hand, 
in tropical regions the leavqg of many vegetables are 
of enormous size-^tbat of the talipot tree of Ceylon 
ia often 30 or 40 feet in circumference, and sup¬ 
ported by a stalk 12 feet long—a single leaf being 
ciij^able of shielding many persona from the sun and 
rain. The Jeavea of the date tree, of the banana, 
and of the cocoa nut, are almost equally magnifi- 
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cent. In our own country we witness nothing equal 
in magnitude these ; but we have instead of it 
richness of tint, and an endless variety of appear¬ 
ance. In the hotter regions trees are evergreen, 
always putting forth fresh leaves, and losing their 
older ones. The forests, therefore, of countries like 
these are of a more uniform appearance than in the 
temperate regions. With us, although in the win¬ 
ter onr woodb are bare, yet during the remaining 
seasooB we have an ever-varying succession of beauty, 
from the lively green, which the tender leaves as¬ 
sume in the spring, through the luxuriant and dark 
foliage of the summer, to the rich and mellow au¬ 
tumnal tints which precede ** the fall of the lea/,*' 
casting so bright a charm around the dying land¬ 
scape, and contrasting with each other, no less in 
their decay, than they did in the previous times, 
when buds were opening, and flowers shining in 
their fresh and fragrant beauty. 


THE SUN NOT A GLOBE OF FIRE, AND 
PROBABLY INHABITED. 

The sun appears to be nothing else than a very 
eminent, large, and lucid planet, evidently the first, 
or in strictness of speaking, the only primary one 
of our sysfkm ; all others being truly secondary to 
it. Its similarity to other globes of the solar 
system with regard to its solidity, its atmosphere, 
and its diversified surface, the rotation on its axis, 
and the fall of heavy bodies, leads us on to suppose 
that it ia most probably also inhabited, like the 
rest of the planets, by beings whose organs are 
adapted to the peculiar circumstances of that vast 
globe. * 

It may not, however, be amiss to remove a 
certain difficulty which arises from the effect of the 
sun's rays on our globe. The heat which is here, 
at the distance of ninety-five millions of milos, 
produced by these rays, is so considerable, that it 
may be objected that the surface of the globe of the 
sun itself must be scorched up beyond all con¬ 
ception. This may be very substantially answered 
by many proofs drawn from natural philosophy, 
which show that heat is produced by the sun's rays 
only when they act on a calorific medium ; they are 
the cause of the production of heat, by uniting 
with the matter of fire which is contained in the 
substances that are heated ; as the collision of flint 
and steel frill inflame a magazine of gunpowder by 
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putting all thtf latent fire it contains into action. 
But an instance or two of the manner in which the 
solar rays produce their effect will bring this home 
to our most common experience. 

On the tops of mountains of a sufficient height, 
at an altitude where clouds can very seldom reach, 
to shelter them from the direct rays of the bud, 
we always find regions of ice and snow. Now if 
the solar rays themselves conveyed all the heat 
find on this globe, it ought to be the hottest where 
their course is least interrupted. Again, our aero¬ 
nauts all confirm the coldness of the upper regions 
of the atmosphere; and since therefore even on 
our edi’th, the heat of any situation depends on the 
aptness of the medium to yield to the impression 
of the solar rays, we have only to admit, that on the 
sun itself, the elastic fluids composing its atmos¬ 
phere, and the matter on its surface, are of such a 
nature as not to be capable of any excessive affection 
from its own rays, and this seems to be proved by 
the copious emission of them; for if the elastic 
fluids of the atmosphere, or the matter contained 
on the surface of the sun were of such a nature as 
to admit of an easy chemlbal combination with its 
rays, their emission will be much invpeded. 

Another well-known fact is, that the solar focus 
of the largest lens thrown into the air will occasion 
no sensible heat in the place where it has been 
kept for a considerable time, though its power of 
exciting combustion, when proper bodies are exposed, 
should be sufficient to fuse the mo|t refractory 
substances.— Herachel. 

ESSENTIAL OR VOLATILE OILS. 

fBeaumed from page 111, and cont'luded,) 

Oil of Lemons, is extracted by pressure from the 
yellow peel of the fruit of the lemon, or citrus 
medica. In this state it is a yellowish fluid, having 
a specific gravity of 0*8517; but when distilled 
along with water till three-fifths of the oil have 
come over, it is obtained in a colorless state, and of 
a specific gravity of 0*847 at 72^ F. This oil does 
not become concrete till cooled to 4^ below 0^ F. 

The oil of lemons has a very agreeable smell of 
the fruit, which is injured by distillation. It is so¬ 
luble in all proportions in anhydrous alcohol, but 
only 14 parts dissolve in 100 of spirits of wine of 
specific gravity 0*837. This oil, especially when 
distilled, forms with muriatic acid similar campho¬ 
rated compounds with oil of turpentine, absorbing 
no less than 280 volumes of acid gas. 

Oil of lemons kept long, in ill-corked bottles, 
generates a quantity of stearessence, which when 
dissolved in alcohol, precipitated by water, and 
evaporated, affbrda brilliant, colorless, transparent 
needles. Some acetic acid is also generated in the 
old oil. According to Bnsnde, the specific gravity 
of oil of lemons is 0*8786. 

The Oil of Mace, lets fall, after a certain time, a 
concrete oil under the form of a crystalline crust, 
called by John myristidne. 

The Oil of Orange Flowers, called neroli, is ex¬ 
tracted from the fresh flowers of the.Cffnia auran- 
Hum. When recently prepared it is yellow; but 
when exposed for two hours 4 to the rays of the sun, 
or for a longer time to diffuse daylight, it becomes 
of a yellowish-red. It is very fluid, lighter than 
water, and has a most agreeable smell. The aqueous 
solution known under the name of orange-flower 
water, i^scd as a perfume. It is obtained either 
by dissolving the oil in water, or by distilling with 


water the leaves either fresh or salted ; ^he first 
being the stronger, but the last being the more 
fragrant preparation. Orange-flower water obtained 
by distillation, contains besides the oil, a principle 
which comes over with it, of a nature hitherto un- 
knewn; it possesses the property of imparting to 
water the faculty of becoihing red with a'few dropa 
of sulphuric acid. The water formed from the 0^.1 
alone is destitute ofc this property. The intensity 
of the rose-color is a test in some measure of the 
richness of the water in oil. 

The Oil of Parsley, is extracted from the apium 
petroselinum. It is of a pale yellow color, having' 
the smell of the plant, and consists of two oils 
separable by agitation in water. Its liquid part 
floats upon the surface i«i a very fluid form; its 
stearesEttnee, which fulls to the bottom,is butyraceous 
and crystallises at a low temperature. This con¬ 
crete oil melts at 8G° F. 

The Oil of Pepper, is extracted from the piper 
nigrum. In the recent state it is limpid and 
colorless, buf by keeping it becomes yellow. It 
swims upon the surface of water. Ig* odour it 
resembles pepper, Mit is devoid of its hot taste. 

The Oil of Peppermint, is extracted from the 
mentha piperita. It is yellowish, and endued with 
a very acrid burning taste. Its Specific gravity is 
0*920. At 6® or T below 0° F., it deposits small 
capillary crystals. After long keeping it affords a 
stearessence resembling camphor, provided the oil 
had been obtained from the. dry plant gathered in 
flower, but not from distillation of the fresh plant. 
When artificially fooled, it yields 0 pe^ cent, of 
stearessence, which c^sU'ilises in ^risms with three 
sides, has an acrid somewhat rank^aste, is soluble 
in ether and alcohol, and is tlirown down from the 
latter solution by water in the form of a white 
powder. Peppermint water is characterized by 
the sensation of coolness which it diffuses in the 
mouth. 

The Oil of Pimento, is extracted from the enve¬ 
lopes of the fruits of the myrius pimenta, which 
afford 8 per cent, of it. It is yellowish, almost 
colorless, of a smell analogous to that of cloves, an 
acrid burning taste, and a specific gravity greater 
than water. Nitric acid makes it first red, and 
after the effervescence, of a rusty brown hue. It 
combines with the salifiable bases, like oil of cloves. 

The Oil of Rhodium, is extracted from the wood 
of the coTivolvolus scoparius. It is very fluid, and 
has a ];pllow color, which in time becomes red. It 
has somewhat of the rose odour, and is used to 
adulterate the genuine otto. Its taste is bitter and 
aromatic, which it impairs to the otto as well os its 
fluidity. 

The Oil of Roses, called also the attar or otto,. 
is extracted by distillation from the petcis of the 
rosa centfolia and sempervirens. Our native roses 
furnish such small quantities of the oil, that they 
are not worth distilling for th^ purpose. The best 
way of operating is to returfi the distilled water 
repeatedly upon fresh petals, and evenVdally to coot 
the saturated water with ice; whereby a little buty- 
racequa oil is deposited. But the oil thus obtained 
has not a ver^ agreeable o(u ur, being injured by 
the action of the air in the repeated distillations. 
In the East Indies, the^tiar is obtained by strati¬ 
fying rose leaves in earthen pai s in alternate layers, 
with the oleiferous seeds of a species of digitalis, 
called gengeli, for several days, in a cool 6ituati(\n. 
The fat oil of the seed absorls the essential oil of 
the rose. By repeating this processi with fi'eth 
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leayei and the same seed, this becomes eventually 
awollen» and being then expres^d farnisbes the oil. 
The turbid liquid thus obtained is left at rest, in 
well-closed vessels, where it gets clarified. The 
layer of oil that floats on the top is then drawn bff 
by a capillary cotton wick, and subjected to dis- 
tuation along with water, whereby the volatile otto 
is separated from the fat seed-oiX 

The oil of roses is colorless, and possesses the 
smell of roses, which is not however agreeable, 
unless when diffused, for in^ts concentrated state it 
is far from pleasant to the nostrils, and is apt to 
occasion' headaches. Its taste is bland and sweetish. 

It is lighter than water, and at the temperature of 
92^, its specific gravity compared to that of water 
at 60° is 0 832. At lower temperatures it lli&comes 
concrete and butyraceous ; and afterwards fuses at 
90° It is but slightly soluble in alcohol; 1000 
parts of this liquid at 0*806 dissolviug only 7\ parts 
at 58° F. This oil consists of two parts, the stear- 
essence and oleiessence; the latter being the more 
volatile o<lt riferous portion. 

The Oil of Rosemary, is extracted from the roa- 
marinus officialise It is as limpid as water, has the 
smell ot the plant, and in other respects resembles 
oil of turpentine'. The oil found in commerce has 
a specific gravity of 0'911, which becomes 0*8886 
by rectification. It boils at 320 F. (occasionally at 
.329°.) It is soluble in all portions in alcohol of 
0*830. When kept in-lmperfectly closed vessels, it 
deposits a stearessence to the amount of one-tenth 
of its weight, resembling camphor. It is sometimes 
adulterated witfaToil of tmpefitine, a fraud easily 
detected by adding anhydrous alcohol, which dis¬ 
solves only the oil of rosemary. 

The Oil of Saffron, is extracted from the stigmata 
of the crocus sativus. It is yellow, very fluid, falls 
to the bottom of water, diffuses the penetrating 
odour of the plant, and has an acrid and bitter taste. 
It is narcotic. 

The CHI of Sassafras, is extracted from the woody 
root of the laurus sassafras. It is colorless, but at 
the end of a certain time it becomes yellow or red. 
It has a peculiar, sweetish, pretty agreeable, but 
somewhat burning taste. Its specific gravity is 
1*094. According to Bonastre, this oil separates 
by agitation with water into an oil lighter and an oil 
heavier than this fluid. When long kept, it deposits 
a stearessence in transparent and colorless crystals, 
which have the smell and taste of the liquid oil. 

The Oil of Savine, is extracted from the leaves 
of the juniyerus sabina. It is limpid, and has the 
odour and taste of the pldht, which is one more 
productive of volatile oil than any other. 

The Oil of T'ansy has a specific gravity of 0*946, 
the penetrating odour of the tauacetum wdgare, 
with an acrid and bitter taste. 

Oil of Turpentine, commonly called essence of 
turpentine. It is e:{^cted from several species of 
turpentine, a^mi-li4uid resinous substance which 
exudes from ffirtain trees of the pine tribe, and is 
obtoined^ by distilling the resin along with water. 
This oil is the cheapest of all the volatile species, 
and, as commonly sold, contains a liAle resin, from 
which it may be freed by re-distillation with water. 
It is colorless, limpid, veTy^fiuid, and has a very 
peculiar smell. Its specific gravity at 60° is 0*872; 
that of the spirit on sale in the shops is 0*876. 
Thjs oil always reddens litmus paper, because it 
contains a little auccinic acid. 

100 parts' of spirits of wine, of specific gravity 
0*84, dissolve only 13J of oil of turpentine at 72° F. 


When agitated with alcohol at 0*830 the oil retains 
afterwards one-fifth of its bulk of the spirit; hence 
this proposed^method for purifying oil of turpentine 
18 defective. The oil if left during four months in 
contact with Hr is capable of absorbing 20 times its 
bulk of oxygen gas. One volume of rectified oil 
of turpentine absorbs at the temperature of 72°, 
ani under the common atmospheric pressure, 163 
times its volume of muriatic acid gas, provided the 
vessel be kept cool with ice. This mixture being 
allowed to repose for 24 hours, produces out of the 
oil from 26 to 47 per cent, of a white crystalline 
substance, which subsides to the bottom of a brown, 
smoking, translucent liquor. Others say that 100 
parts of oil of turpentine yield 110 of this crystal¬ 
line matter, which was called by Kind, its dis¬ 
coverer, artificial camphor, from its resemblance in 
smell ai|d appearance to this substance. Both the 
solid and the liquid are combinations of muriatic 
acid and oil of turpentine; indicating the existence 
of a steariue and an oleine in the latter substance. 
The liquid compound is lighter than water, and ia 
not decomposed by it, nor does it furnish any more 
solid matter wf^en more muriatic gas is passed 
through it. The solid compound, after being washed 
first with water containing a little carbonate of soda, 
then with pure water, and finally purified by subli¬ 
mation with some chalk, lime, ashes, or charcoal, 
appears as a white, translucent, crystalline body, 
in the form ot flexible, tenacious needles. It swims 
upon the surface of water, diffuses a faint smell of 
camphor, commonly mixed with that of oil of tur¬ 
pentine, and has rather an aromatic than a cam¬ 
phorated taste. It does not redden litmus paper. 
Water dissolves a very miuute quantity ; but cold 
alcohol of 0*806 dissolves fully one-third of its 
weight, and hot much more, depositing, as it cools, 
this excess in the form of crystals. The solution 
is not precipitated by nitrate of silver, which shows 
that the nature of the muriatic acid is perfectly 
masked by the combination. It is composed, in 100 
parts, of 76*4 carbon, 9*6 hydrogen, and 14 muri¬ 
atic acid. The muriatic acid, or chlorine may be 
separated by distilling an alcoholic solution of the 
artificial camphor 12 or 14 times in succession with 
slaked lime. 

Oil of turpentine is best preserved in casks in¬ 
closed within others, with water between the two. 
Its principal use is for making varnishes, and as a 
remedy for the tape-worm. 

The Oil of Thyme, is extracted from the thymus 
serpyllum. It is reddish yellow, has an agreeable 
smell, and, after being long kept, it lets fall a crys¬ 
talline stearessence. It is used merely as a perfume. 

The Oil of Wormwood, ia extracted from the 
artemisia apsinthium. It is yellow, or sometimes 
green, and possesses the odour of the plant. Its 
taste resembles that of wormwood, but without its 
bitterness. Its specific gravity ia 0*9703, accord¬ 
ing to Brisson, and 0*9725, according to Brande. 
It detonates with iodine when it ia fresh. Treated 
with nitric acid of 1*25 specific gravity, it becomes 
first blue, and,,after some time, brown. 


MEMORANDA. 

I Iron .—Every person knows the manifold uses of 
this truly precious metal; it is capable of being cast 
in moulds of any form; of being drawn out into 
wires of any desired strength or fineness; of being 
extended into plates or sheets*; of being bent in 
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every direction ; of bein; sharpened, hardened, and 
softened at pleasure. Iron accommodates itself to 
all our wants, our desires, and even our caprice; 
it is equally serviceable to the arts, the sciences, to 
agriculture, and war; the same ores furnishes the 
sword, the ploughshare, the scythe, the pruning-hook, 
the needle, the graver, the spring of a watch or of a 
carriage, the chisel, the chain, the anchor, the eSm- 
pass, the cannon, and the bomb. It is a medicine 
of much virtue, and the only metal friendly to the 
human frame. The ores of iron are scattered over 
the' cjTust of the g^^be with a beneficent profusion, 
proportioned to the utility of the metal; they are 
found under every latitude and every zone; in every 
mineral formation, and are disseminated in every 
soil.— Dr, Ure*g Dictionary qf Manvfajctures^ 

Sea Worms, —These animals, which are so per¬ 
nicious to our shipping, appear to have the same 
office allotted to them in the waters, which the 
termites or white ants have on the land. Were it 
not for their rapacity, many rivers, and parts of the 
ocean itself would be choked with the bodies of 
trees which are annually carried down by the rapid 
torrents, and many of them wouU last for ages, 
ahd pyobably be productive of evils, of which we 
cannot in the present harmonious state of things 
form any idea; whereas now, being consumed by 
these animals, they are easily broken to pieces by 
the waves, and their entire dissolution la afterwards 
rapidly effected by a variety of causes. 

Human Time Piece. —^The following singular 
account appears in a recent number of a valuable 
French work, the Biblioteque Universelle.*' 

J. D. Chevalley, a native of Switzerland, aged 
tixty-aeven, has arrived at an astonishing degree of 
perfection in reckoning time by an internal wiom- 
ment. In his youth he was accustomed to pay 
great attention to the ringing of bells, and vibrations 
of pendulums, and by degrees he acquired the 
power of continuing a succession of intervals exactly 
equal to those which the vibrations or sounds 
produced. Being on board the ateam-boat on the 
Lake of Geneva, on July 14, 1823, he engaged to 
indicate to the crowd about him the lapse of a 
quarter of an hour, or as many minutes and seconds 
as any one chose to name, and this during a conver¬ 
sation the most diversified with those standing by; 
and farther, to indicate by the voice moment 
when the hand passed over the quarter minutes, or 
half minutes, or any other sub-division previously 
stipulated, during the whole course of the experiment. 
This he did without mistake, notwithstanding the 
exertions of those about him to distract his attention, 
and clapped his hand at the conclusion of the time 
fixed. His own account of it is thus given:— 

** I have acquired by imitation, labor, and patience, 
a movement which neither thoughts nor labor, nor 
any thing can atop. It is similar to that of a 
pendulum which at each motion of going and re¬ 
turning gives me the apace of three seconds, so 
that twenty of them make a minute, and these 1 
add to others continually.” 

Humming qf Gnats. —It appeasa very probable 
that the bumming noise emitted by the gnat when 
flying abont in a dark room is useful to the insect 
itself, for, as it would be differently modulated ac¬ 
cording to its distance from, or nearness to, sur- 
rou^ing objects, it may have the effect of prevent^ 
ing Its injuring itself by knocking against obstruc¬ 
tions to its flight. As a proof of the great difference 


in sounds arising from even but trifling causes, we 
have only to take a, card in hand and whistle against 
its edge at a little distance, and then a greater dis¬ 
tance, and then against its flat surface at a greater 
of less distance, and we^shall observe that the tone 
widely differs under each of these circumstances. 
Now, if we suppose that the gnat knows, from either 
instinct or experience, that sounds thus differ ac¬ 
cording to such circumstances as the above, it may 
leapi its situation in a dark room by the variation 
produced upon its pipfiig noise (which may thus be 
as serviceable to it in the dark as its sight in the 
day time), and avoid breaking iU wings, cr other¬ 
wise hurting itself by flying against anything in its 
way. In the same manner, probably, one may explain 
the utnity of the humming of the cockchafer (Me/on- 
tha mlgaris)t the dung-beetle (Geoirupes stereo^ 
rarins)f and many other insects. 

The Velocities of Wind. —Mr. John Smeaton, 
the late celebrated engineer, has given in the 

Philosophical Transactions,'' vol. 51, the ve¬ 
locities of wind, co'Yesponding to the u&ual denomi¬ 
nations in' our language. These are founded in 
a great number of observations made in the coarse 
of his practice in erecting wind-^ills, and are as 
follow 

Light airs.«from.. 1 to 3 miles per hour. 


Breeze. 4to 5 miles do. 

Brisk gale . 10 tq 15 miles do. 

Fresh gale .. 20 to 25 miles do. 

Strong gale. 30 to 35 miles ^ do. 

Hard gale.. 40 to 45 miles do. 

Storm. 50 to^^ 60 ihiles do. 

Hurricane . 80 to'^lOO miles do. 


The Light of the Jdoon and Planets is considered 
by Professor l^slie to be caused by phosphorescent 
matter, and not by mere reflection from the sun. 
The light falling from the sun upon the moon's sur¬ 
face appears to him to be almost entirely absorbed, 
and exerts there a power to cause the projection of 
a still greater quantity of luminous particles, which 
had previously Iain combined with the substance, 
which he supposes beara a reaemblance to the aul- 
pliate of barytes. 

Bleaching Ivory. —^Antique works in ivory that 
have become discolored may be brought to a pure 
whiteness by exposing them to the sun under glasses. 
It is the particular property of ivory to resist the 
action of the sun's rays, when it is under glass; 
but when deprived of this protection, to become 
covered with a multitude of minute (Tacks. Many 
antique pieces of sculfiture in ivory may be seen, 
which, although tolerably white, are, at the same 
time, defaced by numerous cracks ; this defect can¬ 
not be remedied; but, in order to conceal it, the 
dust may be removed which has insinuated itself 
into the fissures, by brmsbing the work with warm 
water and soap, and afteri^rds placing it under 
glass. Antique works in ivory th^ liave become 
discolored, may be brushed with^ pumice stone, 
calcined and diluted, and while yet wet placed un¬ 
den glasses. Tliey should be daily exposed to the 
action of the^un, and be turned from time to time, 
that they may become equally bleached; if the 
brown color be deeper on one aide than the other, 
that side will, (ff course, be for the longest time ex¬ 
posed to the sun. The bleaching may be accele¬ 
rated by frequently repeating the operation just de¬ 
scribed.— Repertory of Arts 
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ELECTRO-MAGNETISM. 

{Conttnucil front, pni(fi 378, rol. n.) 

The last paper upon this subject gave an account 
of various electro-magnetic rqtatioq|, produced 
upon wires conveying the electric fluid along them, 
aided hy the efTects of the propinquity of a magnet. 
The present article continues the subject by shovy 
ing that magnets themselves, if made free to revolve, 
and subjected, in particular ways, to electrical cur¬ 
rents, will also revolve upon their axes. 

Ampere was the first who succeeded in accom- 
plishiitg the re'v dution of a magnet on its own axis. 
His apparatus for this purpose was a magnet, sms- 
pended vertically on a point, and with a mercury 
cup at the upper end, it being free to move around 
its centre. The lower half of the magnet was im¬ 
mersed in quicksilver—conudtted with which quick¬ 
silver, was a second mercury cup. As soon as con¬ 
nection was made between the poles of the electro¬ 
magnetic battery and the mercury cups, the fluids 
passed through the upper half of the magnet, and 
occasioned it to rotate. The principal defect of the 
above arrangement was the weight of (>ie large quan¬ 
tity of mercury employed, and the friction it occa¬ 
sioned against the sides of the magnet, so retarded 
the motion, that a very powerful battery was indis¬ 
pensable. 

The same phenomenon has been exhibited in 
various ways ; the principle on which it depends is, 
that the electric current should pass clirough one 
half of the magnet only, so as to act exclusively on 
the pole which is situated in that half, and after¬ 
wards be diverted from the magnet, and made to 
pass away in such a direction as that it shall not 
affect the other half of the magnet. In the experi¬ 
ment of M. Ampere above related, the electric cur¬ 
rent, after traversing the upper half of the magnet, 
passes into the mercury, and being diffused through 
it, acts in no sensible degree on the lower pole of 
the magnet, and does not interfere with the rotation 
produced by its influence on the upper pole. 

The same object is attained in the following man¬ 
ner, by an apparatus represented in fig. 3, and in 
section in fig. 4 ; a magnet, pointed at both ends, is 
supported below by an agate cup, fixed on a stem 
rising from the bottom of the stand; whilst its 
upper point is lightly pressed upon by a screw with 
a milleilPheud, passing through a screwed hole at 
the top of an arched head, which forms part of the 
sustaining frame-work of the apparatus, near the 
middle of the magnet. This frame supports a stage 
in the form of a ring, through the centre of which 
the magnet passes freely, and carrying a circular 
cistern of mercury, which also surrounds the mag¬ 
net, without touching it. A similar cistern of mer¬ 
cury surrounds the lower stem, which sufiports the 
agate cup. A copper wire projecting into the in¬ 
terior of each of these cisterns, passes out through 
its sides, and being bent upwards, terminates in a 
small cup holding a little mercury, for effecting the 
communication with the electro-magnetic battery 
by wires in the usual manner. A small wire 
pointed and amalgamated at its end, affixed to the 
middle of the magnet, immediately above the cis¬ 
tern, and is bent so as just fo dip into the mercury 
contained in the cistern. A similar wire, proceed¬ 
ing from the lower end of the magnet, is made to 
dip into the mercury contained in the lower cistern. 
The Tower half only of the magnet being thus made 
to form part of the galvanic circuit—which is con¬ 
do uoui from one cu|p through the cistern of mer¬ 


cury, the wire belonging to the magnet, the magnet 
itself, the other wire, the other cistern of mercury, 
and the wire terminating in the other cup, receives 
the exclusive influence of the electric current which 
passes through it, and begins to rotate with con¬ 
siderable velocity round the axis which L consti¬ 
tuted by its upper and lower points of support.— 
The degree of rotatpry effect will depend very much 
on the delicacy of the suspension of the magnet, so 
that the friction at the points may be as small as 
possiBle. 

Different forms have been given to the magnet in 
the above apparatus, all, however, Laving the same 
obvious intention of diminishing friction and ba¬ 
lancing the magnet equally upon a centre. One of 
the monP successful as well as the more effective of 
these pieces of apparatus, is that shown in fig. 2, 
and which will be readily understood by the preced¬ 
ing descriptions, and by that which follows, explain¬ 
ing the action of a double apparatus, by which ro¬ 
tations in opposite directions maybe exhibited at 
the same time, and, by the same current, by placing 
the poles of the one hi a contrary direction to those 
of the other magnet. 

Fig. 1, represents this double apparatus. Two 
bar magneU AB and CD, are bent, so as to form 
a shoulder in the middle, in which are small holes 
drilled, by which they are suspended on pivots, and 
made free to revolve. On the upper side of the 
shoulder small cups £ and F pre attached to con¬ 
tain mercury. From each of these cups a small 
wire is bent downwards, to dip into the mercury 
contained between the concentric -:ylinders on the 
stand ; proceeding from the upright stem is a brass 
wire, 1 K, of a staple form, whose ends dip into the 
small cups on the bendings of the magnets; the 
circuit is formed by dipping the connecting wires 
into the cup G at the top, and the cups L M on 
each side of Che apparatus. The magnets then 
commence a very rapid revolution in the same or 
contrary directions, according as dissimilar or simi¬ 
lar poles of the battery are employed. H is a screw 
for adjusting the brass wire 1 K, so that its extre¬ 
mities may communicate properly with the small 
cups. 

By this mode of making the experiment, the 
whole length of both the magnets is exposed to 
view, and by having the north pole of the one, and 
south pole of the other subjected to similarly elec¬ 
trified lyircs, the diiferent directions of rotation of 
dissimilar poles can be observed at one and the same 
time. 

(To be continued.) 


LAW OF PATENTS. 

f Resumed from page 108, and concluded.) 

Enrolment .—In England, a patent is void unless 
it is enroileil. The time 'allowed for the enrolment 
is now generally confined to ll.:e month. Enrol¬ 
ment c.innot be dispensed with, thoughbe to keep 
the specification secret. After a patent has passed, 
the time for enrolment cannot be enlarged without 
an adt of parliament. In the United States of 
America, the patent, after the seal of the United 
States of America is affixed, is recorded in a book 
kept for the purpose. 

Infringement .—^Whether any act is really an in¬ 
fringement of the patent, is a question fur the jury. 
The using the least part of the manufacture is tih 
infringement. Ip Manton v. Manton, the infringe¬ 
ment consiitted in making a perforation in the ham- 
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mer of a gun in a direction a little different from 
that in the patent article. If the article manufac¬ 
tured be of a different form, or made with alight 
and immaterial alterations or additions, if the manu¬ 
factures are really and substantially the same, tthe 
patentee fe entitled to a i^medy, as where the posi- 
lion of the different parts of a steam engine were 
reversed. Where several ind^endent improve¬ 
ments are made in the same machine, and a patent 
is procured for them in the aggregate, the patentee 
is entitled to recover against any person who^shall 
. use any one of the improvements so patented, not- 
withs^nding there shall have been no violation of 
the other improvements.— Remedy for Infringe* 
meni. The remedies for infringement, in England, 
are by an action at law for the damages, omtf pro¬ 
ceedings in equity for an injunction and account.— 
The remedy sought in equity is for instant relief, 
and it is often preferable to proceed in equity be¬ 
fore a suit is commenced at law. In the United 
States of America, the circuit court has original 
cognizant, as well in equity as at law, in regard to 
patents, and may grant injunctions. The damages 
for a breach of the patent right, in the United 
States of America, are three times the actual damage 
sustained by tlfe patentee: the jury are to find 
single damages, the court are to treble them. In 
France, the patentee, in case of infringement, shall 
recover the damage he may sustain, and a penalty 
for the benefit of tl^e poor, not to exceed 3000 
francs, and dhuble in case of second offence.— 
Repeal. « If a patent be void, in England, the king 
may have a actm facias to vepeal his own grant. 
All persons are inju^d by the existence of an ille¬ 
gal patent for an invention, and every one is 
therefore entitled to petition for a scire facias to 
have it cancelled. Patents are repealed, in the 
United States of America, by a process in the 
nature of a scire facias.—Who may obtain a Patent. 
Aliens who have resided two years in the United 
States of America are allowed to obtain patents un¬ 
der the act of 1800, on their making oath that the 
invention has not, to the best of their knowledge or 
belief, been used in any country before. The Eng¬ 
lish law has no restrictions on this head, and it is 
every day’s practice to grant patents for new inven¬ 
tions to Americans and other foreigners. 

The foregoing portion of this article is modified 
frdin a very excellent article in the ** Popular En¬ 
cyclopedia;” and what follows from the ” Com¬ 
panion to the Almanac,” for 1836. 

An Act has been passed in a late Session of Par¬ 
liament to do away with some of the defects with 
which our antiquated Patent Laws arc encumbered ; 
and, although it does not pretend to an entire re¬ 
moval of the causes of complaint, yet, considering 
the admitted difficulties of the case, and the very 
objectionable nature of soiqe of the former proposi¬ 
tions for amendment, we are not sorry that the 
work of impaovemefiC has been begun with caution; 
at the same ^llhe we wish to consider what has been 
done only as a beginning, and hope it will lead the 
way to a general amelioration. 

One great grievance of the systeirg was the de¬ 
struction of aU right to a patent which resulted from 
an inadvertent claim put lli to any part of an in¬ 
vention which might not actually be new, although 
that circumstance should be unknown to the in- 
vcjptor, and even although the part claimed should 
be a small and unessential portion of the whole in¬ 
vention. To make this matter clear, it must be 
stated that, in explaining the nature of aminventioii. 


such as a machine for instance, the patentee is 
compelled to describe the construction of his inven¬ 
tion in the fullest detail, so ns to enable an ordinary 
workman to construct a similar machine. As, in 
every such i^w invention, certain parts must also 
necessarily be well known, certain wheels and levers 
will be like wheels and levers in other machines;— 
apd as to these wheels and levers the patentee can 
have no exclusive right, he is expected to declare 
in his specification what parts of the machine he 
claims as his own invention. To these alone he 
has exclusive right; all other parts are public pro¬ 
perty, and may be used by any one. Thus /ar all 
is right; if it were otherwise, a patentee might be 
allowed a right to what is not his own. The giiev- 
ance complained of is, that if a patentee should in¬ 
advertently lay claim to any part of his new inven¬ 
tion, which part might afterwards be found not 
original, he lost not only his right to an exclusive 
use of that one part, but to the entire invention, 
however new it might be. He was thus cooped up 
in a dilemma ; if he did not claim the whole of his 
invention, from a fear oi overclaiiuing, he of course 
lost his right that which he did not claim ; if, on 
the contrary, he claimed all which was his own, and 
it should be found that some part was not original, 
then he lost his w'hole patent. The motive to this 
severity seems to have been the wish to prevent, by 
a penalty, an unprincipled schemer from endea¬ 
vouring to appropriate to himself more than his 
own. But while the schemer was punished, tho 
honest inventor w'us often a sufferer. A new ma¬ 
chine might have great merit, it might in firineiple 
and action be perfectly new ; but sonic of its details 
might have been used in some other machine now 
in disuse, quite unknown to the invenlor. This is 
discovered by some rival manufacturer, and the 
patentee loses his right. By the act now passed, 
this grievance is done away with ; if a patentee 
should be in the situation supposed, if he should 
find that some portion of his invention has been 
anticipated, he may now, on a proper representa¬ 
tion, obtain leave, to enter and enrol a disclaimer of 
such portion, and remain in the. situation he would 
have been in, had no such claim ever been put for¬ 
ward* 

It has been objected to this alteration, that ad¬ 
vantage be taken of it by a dishonest schemer, 
who may take out a patent for an inveiitior&ut his 
own, and then, as he finds himself discovered, enter 
a disclaimer, first to one part and then to another, 
as such parts are objected to, and in the mean time 
reap all the advantage of his patent, as though the 
invention were his own. This, we imagine, is an 
impossible occurrence : it must be reineinbered that 
the enrolment of the disclaimer is not a matter of 
right, that it may be refused by the Attorney- 
General, unless a sufficient cause is alleged for the 
alteration, and that, in cause of fraud, it would un¬ 
doubtedly be refused. There is also another check, 
and a strong one, against such a practice; the dis¬ 
claimer cannot be received in evidence, in case of 
an action brought before such disclaimer was en¬ 
rolled. A patentee, therefore, who should make 
an overclaim, and against whom an action shoidd 
be brought in consequAice of that overclaim, will, 
as far as that action goes, stand precisely in the 
situation he would have stood in before the new act 
was passed. He will be liable to the same penal¬ 
ties, and be put to the same expense in the suit.— 
The only difference is, that he will be enabled to 
protect himself from the loss of his whole patent in 
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Ktioh a case, and will »tand upon hia own right in 
iuture. Now, an honeat patentee will, it is true, 
aiifTer in the immediate action the penalty of hia 
iiiudvertcnc^e, but no more. The dishonest one will 
render himself liable to the aame penalty, aa often 
aa he shall attempt to make use of any right given 
nim by a fraudulent claim. 

The second clauae enacts, that if a patentee alyill 
have re-produced some old invention, believmg 
himself to be the inventor, it shall be in the power 
of the crown, upon a recommendation of the 
Judicial Committee of the Privy Council, to con- 
tinuoithe pat«*nt to the patentee, wherever it shall 
appear that the invention has not been publicly and 
generally used. It is feared by some persons that 
all kinds of old inventions will be brought up again 
and promulgated as new, under favor of this clause, 
and that every body will be taking out patents for 
old and abandoned projects. This appears very 
absurd. To say nothing of the expense of taking 
out patents, and the almost certainty of their being 
useless to the patentee (for we may be well assured 
that in ninety-nine cases cut of a hundred the in¬ 
ventions would not have been aban^ned if they had 
not been useless), there are so many checks against 
the continuance of such patent by the crown to any 
but a bona fide re-inventor, that few persons will 
fed inclined to rake out old books for the purpose 
of picking up lost inventions. If any person should 
be lucky enough to re-produce an invention of value 
abandoned from any cause, and generally forgotten, 
we see no harm in his having the monopoly of its 
use for a few years as a recompense for his bringing 
to light a valuable idea, though we would rather he 
should be entitled to it without any misrepresenta¬ 
tion. 

The third clause contains a provision against the 
repeated vexatious actions by which a patentee 
might be put to enormous law expenses under the 
former act. Before the passing of the new law, 
although an action respecting the validity of a patent 
might be decided in favor of the holder of the pa¬ 
tent, this verdict was no bar to a future action, nor 
to any number of future actions. Although nothing 
new could be alleged, although it was but going 
over the same ground again and again, the patentee 
might be compelled year after year to defend him¬ 
self against fresh actions to his great injury, perhaps 
to his^in. The clause enacts, that iif any action 
respecting the validity of a patent, if a verdict pass 
in favor of a patentee, the certificate of the judge 
who tried the action may be adduced in evidence on 
any future action ; and if the verdict in such sub¬ 
sequent action be given in favor of the patentee, he 
shall receive treble costs. 

By the fourth clause, an extension of the term of 
a patent, not exceeding ^ven years, may be granted 
by his Majesty, on ajecommendation of the Judicial 
Committee of the Privy Council, who may call and 
examine witnesses in the case of a petition for ex¬ 
tension. This is decidedly an improvement; the 
term of fourteen years granted indiscriminately by 
every patent, is too short in some cases to render 
any profit to an inventor, and this diiefly in those 
inventions of great value which require time to in¬ 
troduce. We may instaneb Watt’s improvements 
on the steam engine, which, from prejudice and 
other causes, were hardly in general use when the 
term granted by his patent had expired. By the old 
act.'^o extension could be obtained without an ap¬ 
plication to Parliament, which was attended with so 
many difficulties that it has been rarely resorted to. 


The fifth and sixth clauses refer to the manner of 
conducting trials for infringement of patent rights, 
and regulate the costs in such actions. The last 
clause inflicts a penalty upon any person putting 
the name or mark of a patentee upon any article 
without his permission. « 

Hefe follows a more detailed abridgement of tb j 
act. An Act to afnend the Law touching Letters 
Patent for Inventions, [5 and 6 Will. IV. c. 83. 
—10th September, 1835.] 

If Reciting that it is expedient to make certain 
additions to, and alterations in, the present law 
touching letters patent for invensions, as well for 
the better protecting of patentees in their rights, as 
for the more ample benefit of the public: enacts 
that person having obtained letters patent for 
any invention, may enter with the clerk of the pa¬ 
tents of England, Scotland, or Ireland, respectively, 
as the case may be, having first obtained the leave 
of his Majesty's attorney-general or solicitor-gene¬ 
ral in case of an English patent, of the lord advo¬ 
cate or solicitor-general of Scotland in the case of 
a Scotch patent, or jf his Majesty's attorney-gene¬ 
ral or solicitor-general for Ireland in the case of an 
Irish patent, certified by his fiat and signature, a 
disclaimer of any part of his specif cation, or a me¬ 
morandum of any alteration therein, not being such 
as shall extend the exclusive right granted by the 
said letters patent; and which, when filed, shall be 
deemed part of such speciheation ; but a caveat 
may be entered as heretofore ; and >3uch disclaimer 
shall not affect options pending at the time; and 
the attorney-general may require./he party to ad¬ 
vertise his disclaimer. 

2. Where a patentee is proved not to be the real 
inventor, though he’ believed himself to be so, he 
may petition his Majesty in council to confirm his 
letters patent or grant new ones ; and the said peti¬ 
tion shall be heard before the judicial committee of 
the privy council, who, on being satisfied that such 
patentee believed himself to be the first and original 
inventor, and that such invention had not been 
generally used before the date of such first letters 
patent, may report their opinion that the prayer of 
such petition ought to be complied with, whereupon 
his Majesty may, if he think fit, grant such prayer; 
but any person opposing such petition shall be en¬ 
titled to be heard before the said judicial committee; 
and any person, party to any former suit touching 
such first letters patent, shall have notice of such 
petition. 

3. If, in any action or suit, a verdict or decree 
phall pass for the patentee, the judge may grant a 
certificate, which bei^g given in evidence in any 
other suit, shall entitle the patentee, upon a verdict 
in his fsvvor, to receive treble costs. 

4. Allows a patentee, on advertising as therein 
mentioned, to apply to the privy council for a pro¬ 
longed term. If the ju*dicial committee report in 
his favor, his term may be yfolonged for seven 
years; but such application must be. made before 
the expiration of the original term. 

5. In case of action, &c., notice of objections to 
be given with tjne pleadings. 

6. Costs in actions for infringing letters patent, 
to be given as either perty has succeeded or failed 
in any part of his case, without regard to the ge¬ 
neral result of the trial. 

7. Penalty for using, unauthorized, the name or 
device of a patentee, 3cc., ;£50, one half to his , 
Majesty, and the other to anj^informer. 

Mr. Farey» who has had much experience in su- 
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perintenciing the taking of patents, states, that the 
average expense of a patent for England, may be 
estimated at 120 ; for Scotland, at £100 ; and 
for Ireland, i:'125. 

* COINS ANl) MEDALS. . 

^ * 

Iv a lecture lately delivered before the Society of 

Arts, Mr. Wyon described our {lirssent mode of en¬ 
graving and multiplying the dies. 

The selection of the best steel for the pur^pse, 
he observed, was very important, and not sufficiently 
understood at present. The very fine steeT that forms 
excellent gravers* and other cutting instruments, is 
unfit for the purpose, for unless hardened with great 
care, it is very liable to crack. The very coarse 
steel is also objectionable, as it acquires nssurea 
under the die press. The object therefore is, to 
select steel of a medium quality—but the best steel 
may be spoiled, by want of skill in the smith who 
forges the dies. 

When the rough die is brought to a table in the 
turning laAke, after being soften^, the engraver com¬ 
mences his labors, by working out the device with 
the small tools in intaglio (sunk in), and when he 
has completed his work, the die is ready for harden¬ 
ing, which is, iQ*itself, a very simple process—but 
one that is often attended with serious disappoint¬ 
ment to the engraver, for it not unfrequently hap¬ 
pens, that the labor of many months is either in¬ 
jured or uttqjjy destroyed, from the steel itself 
being faulty orneated to excess. But supposing 
the original die, or, as it is tethnically caUed, a 
matrix, to be uninjured by fhe process of hardening, 
it is reserved for the purpose of furnishing a pun¬ 
cheon (or a steel impression in relief). For this 
purpose, a block of soft steel is turned flat at the 
bottom and obtusely conical at the top. In this 
state, its conical surface is compresed into the ma¬ 
trix by a blow from the multiplying die press: this 
gives us only the commencement of an impression, 
for the die becomes so hard by compression, as to 
require frequent annealing and re-striking before it 
is perfected. An impression taken in this way is 
called a puncheon, which, when the engraver has 
given to it all the delicacy of flnish existing in the 
original, is then hardened, and serves for the pur¬ 
pose of making dies for coining, by a similar process, 
viz.^ impressing the hardened steel into that which 
is soft. 

The distinction, said Mr. Wyon, between striking 
medals and coins, is very essential, so much so, that 
1 cannot avoid saying a few words on the subject. 
A medal is usually engraved^n high relief, like those 
upon ancient coins, and it requires a succession of 
blows, sometimes forty or fifty, with repeated an¬ 
nealings, to make a perfect impression. A modem 
coin, on the contrary, is usually brought up with 
one blow, although with the disadvantage of the 
metal being harderj^Standard gold, for instance, 
consists of oii^welim of alloy: medals are usually 
made of fine gold ; the engraving upon the coin is 
consequently made with a suitable degree of relief. 

In striking a coin or medal, the lateral spread of 
the metal, which would otherwise ooze out, as it 
were, from between the dies, is prevented by the ap¬ 
plication of a steel collar, accurately turned to the 
dimensions of the dies. The number of pieces which 
may be struck by one pair of dies, not unfrequently 
amounts to between three and four hundred thou¬ 
sand, but the average amount is much less. Mr. 
Wyon stated, that he remembered instances of 
twenty dies being destroyed in one day, owing to 


the different qualities of steel, and to the casualties 
to which dies are liable. There are, it appears, 
eight presses in the coining-room of the Mint, and 
he considers that the destruction of one pair of dies 
for each pre^ per day, is a very fair proportion, 
though it is generally rather more. 

It must be remembered, that each press produces 
sinty pieces per minute, without reckoning stop¬ 
pages occasioned by changing of dies and other con- 
iingences ; and Mr. Wyon remarked, that in 1817, 
the daily produce of coins, in half-crowns, shiliin]gs, 
and sixpences, amounted to the enormous quantity of 
343,000 per day for three months : at that time all 
the eight presses were employed; but, on the Ist of 
April, 1832^ there were 125,000 pieces coined with 
five presses only. From the 4th of June, 1817, to 
the 31st of December, 1833, there were coined in 
sovereigns and half sovereigns, 52,187,265/. sterling. 

Caution to experimenters with 

THE ELECTRIC KITE. 

Thr following excellent i^^marks on the management 
of the electric kite are by the well-known and excel¬ 
lent electrician, Mr. Sturgeon, who, perhaps, has 
had more practical experience in electrical manipu¬ 
lation than any person living. The remarks also on 
the electric kite by the Editor in the early part of 
Vol. I. of this Magazine will be read by the tyro 
with interest. Mr. Sturgeon says ;— 

** I repairdl to the Artillery Barrack grounds with 
an electric kite, and in a very short time got it afloat, 
letting out string through the hands from a coil or 
clue which was thrown on theground. When about 
a hundred yards of the string had been let out, a tre¬ 
mendous discharge took place, which gave me such 
a blow in the chest and legs that I became completely 
stunned, let go the string, and consequently the 
kite soon fell. 

The accident was owing entirely to my own n^- 
lect, and could not possibly have happened had I 
taken the following precaution :— 

Let all the string intended to be employed be first 
taken off the reel or coil, and stretched on the ground. 
Let now the insulating cord, ribbon, glass, or what¬ 
ever is used for this purpose, be attached to the kite- 
string and fastened to a peg, tree, or anything in¬ 
tended to hold the kite during the time it is up. 
Next fasten^the kite to the other end of the<,string, 
and let it ascend from the hand. 

This is the manner in which I usually proceed 
when heavy clouds are hovering about, and ought 
always to be attended to, although I neglected it on 
on this occasion. The experimenter by this means 
is completely out of danger; and he may easily 
ascertain if the string be highly charged by going to 
the other end, because of the brushes of light, and 
noise attending them. 

I find it convenient to have a sliding copper wire 
on the silken cord, which can be moved, by means 
of a long glass rod, to any required distance from 
the wired string, the other end being stuck fast in the 
ground. If the electric fire strikes two inches over 
the dry silken eord, (and it will sometimes strike a 
yard,) it would not be safe to approach it; and no 
man could hold the string when it strikes over one 
inch of the silk, or, which is the same thing, through 
the air. 

After the electrical state of the string has been 
ascertained, the wire may be slided away from it as 
far as possible (the silk ought never to be less than two 
yards long). The other end is then to be taken out 
of the ground and attached to t&e apparatus for ex- 
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periment. Tlie wire is a^ain sliced up to the wired 
Btriug, and left there during the time the experi¬ 
ments are carrying on. 

The only method of getting the kite down during 
an intense electrization of the string,^ with safety to 
the experimenter, is to unfasten the silken cord from 
its hold and let all go : the kite falls. I have fre¬ 
quently been annoyed, whilst holding the kite-string 
during hot hazy days when no cloud was visible, by 
a rapid succession of discharges, from which I had 
no other means of escape than by quitting the string 
and ^tting the kite fall. The same thing sometimes 
happens in cold dense fogs in the winter. I have 
experienced these rattling or tremulous shocks when 
the kite has not been more than 30 yards from the 
ground, and the wired string at the same time 
touching it. Hence great quantities of the fluid 
must necessarily pass into the ground directly 
through the wire, in addition to that which pro¬ 
duced the shocks. 

The publication of these particulars may possibly 
prevent some inexperienced electrician from receiv¬ 
ing a death-blow from his kite-string. 

Young persons who are fond of tite-flying should 
also be cautious not to have their kites up during 
thunder storms, as it is possible that a wet string 
may transmit a violent discharge, from which a 
serious accident might occur.*’ 


MAKING ARTIFICIAL EYES FOR 
ANIMALS. 

Much of the character and expression of animals 
depends upon their eyes; it will, therefore, be evi¬ 
dent that great attention is necessary in the arti¬ 
ficial imitation of these. 

The instruments necessary for making these are 
enameller’s table, bellows, lamp, round pincers 
about six inches in length, which arc closed by 
means of a ring, and with which is held the iron- 
wire forming the support, and the base of these eyes, 
which it is impossible to blow. Procure another 
fiat pair of pincers of the same length, which are 
used for handling the enamel, as also for stirring up 
the lamp. These instruments can be had ready 
made in every hardware shop. 

The materials from which the eyes themselves 
are formed is an assortment of cylinders of enamel 
of all colors, which can be purchased ; besides some 
fragments or clippings of mirror-glass, which are 
melted in the lamp into a kind of cylinder like the 
enamel, so that they may be ready for use when 
required. During the process of melting these 
pieces of glass, considerable attention is necessary to 
free them from spots and globules of air. These 
cylinders can be procured ready made in the shops ; 
and at various glass-manufactories. « 

The table is placed in situation where the light 
of day cannot reach it, as the double light would 
distract the vision during the operation. 

After the lamp has been lighted, the pipe of the 
bellows is directed towards the middle of the wick, 
which is slightly sc^attered in that part so as to pro¬ 
cure a clear light-bluish flame, which is necessary 
to secure success in the operation, because if it is 
not clear, the colors of the enamel are liable to 
change during the operation of making the eyes. 
The enamel which we wish to melt should be ap¬ 
plied to the extremity of the jet of the flame, which 
in will not burn, and often melts moreeu&iiy than iii 
tile 

Ab «ma)] eyes art less diflicult than large ones, 
it will b ' ‘^dvisableHo commence with llinn until wc 


shall have acquired practice. For small eyrs, a 
small iron-wire is used about nn inch and a half 
long, one end of which is held in the round pincers, 
and the other is approached to the fire, to which is 
eilposed at the same time the enamel of the color 
we w^ish the eye, whilst the other is turned beweeii 
the fingers until it begins to melt. The quanticy 
necessary for thesSize of the eye is then fastened to 
the end of the iron-wire. This by being turned in 
thc^ flame forms a small globe, and when it is suffi¬ 
ciently rounded, a little speck of black enamel is 
placed in the centre, for the purpose of imitating 
the pupil. It is again exposed to^the flame that the 
pupil may be blended into the mass. When it is 
properly incrusted, some glass is put upon it, 
which'should extend three quarters across the he¬ 
misphere of the eye. This glass is intended to re¬ 
present the vitreous humour of the eye, and from 
which all its brilliancy proceeds. The eye is still 
exposed to the flame until the gloss has extended 
over that part of the eye which is intended for the 
iris; when we effect this, it is allov^^d to cool 
slowly. This kirut of eye is made by joining seve¬ 
ral pieces of iron-wire together, which renders it 
easier to make them all uniform in point of size, 
because the first being close to dm* eyes guides us 
in the formation of the others. 

Second Method of Making Eyett .—Another me¬ 
thod of making eyes is the following :—Some jiieces 
of iron-wire, from three to, four inches long, are 
prepared, which have been wca“‘*J/iiined, Their 
strength must bfl proportioned to the size of the 
eye which is inteifiled to be ftiade. These are 
curved in the middle over p tube of glass enanud, 
or any other cylindrical and polished body : the ex¬ 
tremities of each wire are united by twisting one 
over the other, so that they perfectly fit the sub¬ 
stance which they embrace. It is this circle furiju d 
by the wire which makes the diameter of the eye, 
and the wire thus prepared is in the form of a 
rocket. The handle of this rocket is fixed into the 
round pincers, and the head of it curved by making 
it parallel to that of the pincers. This circle i.s 
filled with common enamel, of the color which we 
wish, extending it from the circumference to the 
centre, and when it is nearly the thickness of the 
wire, it is pressed while yet in a state of fusion 
with the flat pincers, so that it may extend equally 
over the entire circumference. It is then put Into 
the flee to consolidate it. This having been done, 
the iris is formed by a drop of enamel of the pro¬ 
per color. This is heated and pressed as before 
with the flat pincers, and when it is incorporated 
with the first enamel, the pupil is represented with 
a small speck of black enamel, us before mentioned. 
'When this is melted and incrusted in the iris, both 
are covered with glass, and heated again until all the 
parts are smooth, and J.he glass has diflused itself 
over the whole iris. The eye is now placed on 
some warm cinders, end left ^cool slowly, without 
which precaution it is liable to breaflf^ or it may be 
put into warm water, and allowed to cool gradually. 

It is then removed from the wire by loosening the 
latter. This ^method is only adapted for eyes of a 
middling size. 

Third Method rf Slaking Eyes .—There is still 
another method of rnukiiig eyes, which is perhaps 
belter tliari those we have already described ; and 
that in, to blow them if we possibly can ; whudi, 
however, cannot be done when they are small. In^ 
this operation, a pipe of baked earth us used, er a 
tube of gAiss six or seven inches in length, at the 
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end of which a little white enamel is placed. Thia 
is placed to the flame, so that it may be blown. 
This forms a globe, whose dimensions depend upon 
the quantity of air introduced. When this globe^is 
of the size wished, we placp in the middle, and per¬ 
pendicularly to the point of the pipe, the quantity 
of enamel necessary to form the enamel. The second 
enamel is then incorporated with* She first, by pre¬ 
senting it to the flame, while attention is paid to 
turn the pipe gradually round, so that the en^el 
may diffuse itself equally, and the iris be exactly 
Circular. If it is required that this iris should be 
of various colors, like that of man for example, 
small filaments of enamel are distributed in diverg¬ 
ing rays of the suitable color; the eye is then nlaced 
in the flame, until these have incorporated mth the 
iris, after which the pupil is placed as before 
directed. 

During this operation, the globe is almost certain 
of sinking down, partly from the air escaping, partly 
from the h^at, and from the pressure which is used 
in applyingfthe difierent 8ubstuni;es: air must again 
be supplied from time to time to prevent it from 
losing its form. This becomes particularly neces¬ 
sary when glass is^applied, and when it is extended 
over the whole surface of the iris. 

The eye having got its form and size, the pipe is 
taken away. To effect this, after the air has been 
introduced, the entrance of the pipe is stopped with 
the finger, part of the eye exposed to 

the flame ; when the air contained in the globe and 
rarefied hy the pi^ie, comes through at the place 
where the flame has most ffetion. This opening is 
prolonged by turning ^lie point of the flat pincers, 
or an iron-wire, all round the pipe; one point only 
is left by whiidi the eye remains Axed. It is then 
warmed equally all over, after which it is exposed 
to a gentle heat, and when it again cools, it is sepa¬ 
rated from the pipe. 

PALINGENESY. 

{J^rom Ozanam's Mathematical RecTeaiioni.) 

Pairing i!.NESY is a chemical operation, by means of 
which, a plant, or an animal, as some pretend, can 
be revived from its ashes. This, if true, would no 
doubt be one of the noblest secrets of chemistry and 
philosophy. If some authors are to be created, 
several learned men of the 17th century wgre in 
possession of it; but at present, as this pretended 
secret, in consequence of the great progress made 
in chemistry, is considered*as a mere chimera, we 
shall here confine ourselves to examining the foun¬ 
dation of those principles which have induced some 
respectable authors, such as the Abb^ Vallemont 
and others, to believe in the possibility of this 
process. • 

According to the honest Abbe, nothing is simpler 
and easier tcr^ exffSined. We are indeed told, 
*says he, by Father Kircher, that the seminal virtue 
of each mixture is contained in its salts, and these 
salts unalterable by their nature, when put in mo¬ 
tion by heat rise in the vessel tbrouglf the liquor in 
which they arc diffused. Being then at liberty to 
arrange themselves at pleas#re, they place them- 
selves in that order in which they would be placed 
by the effect of vegetation, or the same as they oc¬ 
cupied before the body, to which they belonged, had 
^een decomposed by the fire ; in short, they form a 
plant, or a pWantom of a plant, which has a perfect 
resemblance to the one destroyed. * 


This reasoning is worthy of an author who could 
believe that he who robs another of his money ciiu 
exhale corpuscles different from tliose exhaled by a 
man who carries his own, and thereby make the di¬ 
vining rod tufn towards the places whe*‘e he has 
passed, or remained for some time. Does it not 
show great weakness to believe that the mere im- 
mc^ality of an action can produce physical effects ? 
It would indeed be offering an insult to our readers, 
to attempt to show the folly and absurdity of the 
above reasoning of the good Abb^, and of Father 
Kircher. Let us therefore only examine the^facts 
which he relates. 

An English chemist, named Coxe, asserts that 
having extracted and dissolved the essential salts of 
fern, and then Altered the liquor, he observed, after 
leaving it at rest for Ave or six weeks, a vegetation 
of small ferns adhering to the bottom of the vessel. 
The same chemist, having mixed northern potash 
with an equal quantity of sal ammoniac, saw some 
time after a small forest of pines, and other trees, 
with which he was not acquainted, rising from the 
bottom of the vessel. 

The following%ct is considered by the author as 
more conclusive. The celebrated Boyle, though 
not very favorable to paliiigenesy, relates, that 
having dissolved in water some verdigris, which, 
as is well known, is produced by combining copper 
with the acid of vinegar, and having caused this 
water to congtal by means of artiAcial cold, he oo- 
served at the surface of the ice small Agures, which 
had an exact resemblance to vines. 

Notwithstanding these facts, and others quoted 
by the Abbd from Daniel Major, Hanneman, and 
various authors, if the partisan of palingenesy can 
produce none more conclusive, it must be confessed 
that they support their assertions by very weak 
proofs. Every true chemist sees in these pheno¬ 
mena nothing but a simple ramiAed crystallization, 
which may be produced by different well known 
oompoaitionB: the most beautiful of these crystal¬ 
lizations, call improjl^erly vegetations, are produced 
by the combination of bodies from the animal king¬ 
dom. 

The last experiment, related by Boyle, might 
occasion more embarrassment; but as it is the only 
one, of a great many, made with the essential salts 
of a variety of plants, that succeeded, there can be 
no doubt that the Agures he saw were the mere 
effect of chance ; for how many other philosophers, 
who made the same attempt, saw nothing but what is 
exhibited by the surface of frozen water, which some¬ 
times forms ramiAcations exceedingly complex ? 

The partisans of palingenesy however quote other 
authorities, to which they attach great importance. 
We are toldiby Sir Keneim Digby, on the authority 
of Quercetan, physician to Henry IV. of France, 
that a Pole showed twelve glass vessels hermetically 
sealed, each containing the salts of different plants: 
that at Arst these salts had the appearance of ashes, 
but that when exposed to a gentle and moderate 
heat, the Agure of the plant, as a rose for example, 
if the vessel contained the ashes of a rose, was ob¬ 
served gradually to rise up, and that as the vessel 
cooled Uie whole disappeared. Sir Keneim adds, 
that Father Kircher had assured him, that he per¬ 
formed the game experiment, and that he communi¬ 
cated to Jiim the secret, but it never had succeeded. 
The story of this Pole is related by various other 
authors, such as Bary, in his Physique, and Guy do 
la Brosse, in his book on the Nature of Plants. 

(7'(i be conlinueu) 



128 


MAGAZINE OF SCIENCE. 


MISCELLANEOUS EXPERIMENTS. 

The Three Haloes, —The following experiment, 
which illustrates in a pleasing manner the actual 
formation of haloes, haS been given by Br.Brewster 
Take a saturated solution of alum, and having 
spread a few drops of it over a plate of glass, it 
will rapidly crystallise in small flat octohedrtns, 
scarcely visible to the eye. When this plate is held 
between the observer and the sun, or a candle, with 
the eye very close to the smooth side of the glass 
plate, there will be seen three beautiful haloes of 
light, at differcTiL distances from the luminous body. 
The innermost halo, which is the whitest, is formed 
by the images refracted by a pair of faces of the 
octohedral crystals, not much inclined to each 
other; the second halo, which is more colored, 
with the blue rays outwards, is formed by a pair of 
faces more inclined; and the third halo, which is 
very large and highly colored, is formed by a still 
more inclined pair of faces. Each separate crystal 
forms three images of the luminous body, placed at 
points 120^ distant from Sach other, in all the three 
haloes; and as the numerous stt^ crystals have 
their refracting faces turned in every possible 
direction, the whole circumference of the haloes 
will be completely filled up. The same effects may 
be obtained with other crystals; and when they 
have the property of double refraction, each halo 
will be either doubled, when the do('ble refraction 
is considerable, or rendered broader, and otherwise 
modified in point of color, when the double re¬ 
fraction Is small. The effects may be curiously 
varied, by crystallising upon the same plate of glass, 
crystals of a decided color, by which means we 
should have white and colored haloes succeeding 
each other. 

2b obtain very large Ornamental Crystals, —To 
obtain large artificial crystals of a regular shape, 
requires considerable address, and much patient 
attention; but the result fully recompenses the 
trouble. The method of M. Leblanc is as follows 
The salt to be crystallised is to be dissolved in 
water, and eva^mrated to such a consistency that 
it shall crystallise on cooling. Set it by, and when 
quite cold, pour the liquid part off the mass of 
crystals at the bottom, and put it into a flat-bottomed 
vessel. Solitary crystals form at sqme distance 
from each other, and these may be observed gradually 
increasing. Pick out the most regular of these, put 
them into a flat-bottomed vessel at some distance 
from each other, and pour over them a quantity of 
liquid obtained in the same way, by evaporating a 
solution of the salt, till it crystallises on cooling. 
Alter the position of every crystal, once at least 
every day, with a glass rod, that all the faces may 
be alternately exposed to the action or the liquid ; 
for the face on which the crystal rests never receives 
any increase. By this process, the crystals gra¬ 
dually increase in size. When they have acquired 
such a magnitude that their forms can easily be 
distinguished, the roost regular are to be chosen, 
or those which have the exact shapp which we wish 
to obtain ; and each of them is to be put separately 
into a vessel filled with a portion of the same liquid, 
and turned in the same manner several times a day. 
By this treatment, they may be obtained of almost 
any size we think proper. Whenever it is observed 
that t|^ angles and edges of the crystal become 
blunted, thb liquid must immediately be poured off, 


and a portion of new liquid put in its place ; other¬ 
wise the crystal is infallibly destroyed. 

To Bleach Prints and Printed Books, —Simple 
immersion in oxygenated muriatic acid, letting the 
article remain in it, a longer or shorter space of 
timCg according to the strength of the Yiquor, will 
be sufficient to whiten an engraving : if it be Re¬ 
quired to whitei> 4:he paper of a bound book, as it 
is necessary that all the leaves should be moistened 
by the acid, care must be taken to open the book 
wef), and to make the boards rest on the edge of 
the vessel, in such a manner that the paper alone 
shall be dipped in the liquid; the leaves must be 
separated from each other, in order that they may 
be equally moistened on both sides. The liquor 
assumes a yellow tint, and the paper becomes white 
in the same proportion ; at the end of two or three 
hours, the book may be taken from the acid liquor, 
and plunged into pure water with the same care and 
precaution as recommended in regard to the acid 
liquor, that the water may touch both sides of each 
leaf. The water must be renewed evf^y hour, to 
extract the acid remaining in the paper, and to dis¬ 
sipate the disagreeable smell. 

Beautiful Ornament for a Room, —Dissolve in 
seven different tumblers, contaiiling warm water, 
half ounces of sulphates of iron, cop))er, zinc, soda, 
alumine, magnesia, and potass. Pour them all, 
when completely dissolved, into a large evaporating 
dish of Wedgwood’s ware, and stir the whole with 
a glass rod; place the dish in U“vTSt^lirplace, where 
it cannot be affecced by dust; or where it may not 
be agitated. When die evap^ation has taken 
place, the whole will begin to shoot out into crystals. 
These will be interspersed in small groups, and sin¬ 
gle ciystals amongst each other. Their color and 
peculiar form of crystalization, will distinguish each 
crystal separately, and the whole together, remain¬ 
ing in the respective places where they were depo¬ 
sited, will display a very curious and pleasing ap¬ 
pearance, Preserve it carefully from dust. 

The Exploding Bubble, —If you take up a small 
quantity of melted glass with a tube (the bowl of a 
common tobacco pipe will do), and let a drop fall 
into a vessel of water, it will chill and condense 
itha fine spiral tail, which being broken, the whole 
substance will burst with a loud explosion, without 
injury either to the party that holds it, or him that 
breaks it; but if the thick end is struck, even'with 
a hai^mer, it will not break. 

Three Objects^ discemable onty by the use oj 
both Eyes.—If you fix three pieces of paper against 
the wall of a room, at equal distances, at the height 
of your eye, placing yourself directly before them, 
at a few yards distance, and close your right eye, 
and look at them with your left, you will see only 
two of them, suppose the first and second; alter 
the position of your eye, and you will see the first 
and third ; alter your position a second time, you 
will see the second and thir(f)^t never the who.e 
three together; by which it ap|)ears', that a person • 
who has only one eye can never see three objects 
pli^d in this position, nor all the parts of one object 
of the same Extent, without altering the situation 
of his eye. 

Two solid MetalUe Alloys^ which melt^ when 
rubbed together, —Make an amalgam of bismuth, 
and an amalgam of lead, rub them together in a 
mortar, they will form a comnound which is nearly 
as liquid as mercury. 
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FRANKLIN’S AND FERGUSON'S 
CLOCKS. 

An ingenious dock was contrived by the late Dr. 
Franklin, of Philadelphia, that showed the hours, 
niinutes, and seconds, With only threcr wheels and 
two pinions in the whole movement. A description 
of which, we think, will please such of our readers 
as are not acquainted with it. which we believe ar^ 
very few. 

The dial-plate of this clock is represented by 
Fig. 1. The hours are engraved in spiral places, 
along two diameters of a circle, containing four 
times 60 minutes. The index A goes round in four 
hours, and counts the minutea from any hour it has 
passed by to the next following hours. The time as 
appears in the figure is either 24 minutes past 3, 
or past 7, or past 11; and so on in each quarter of 
the circle, pointing to the number of minutes after 
the hours the index last left in its motion. Now, 
as one can hardly be four hours mistaken in esti¬ 
mating the time, he can always tell the true hour 
and minute by looking at the clock, from the time 
he rises till the time he gbes to bed. The small 
hand i3, in the arch at top, goes ro.''nd once in a 
minute, and shows the seconds as in a common 
clock. 

Fig. 2 shows the wheel-work of the clock. A is 
the first or great wheel; it contains 160 teeth, goes 
round in four hours, and the index A (Fig. 1) is 
put upon its axis, and moved round in the same 
time. The hole in the index is round; it is put 
tight upon the round end of the axis, so as to be 
curried by the motion of the wheel, but may be set 
at any time to the proper hour and minute, without 
uflVctiiig either the wliecl or its axis. This wheel of 
160 teeth turns a pinion, B, of ten leaves ; and as 
10 is hut a sixteenth part of 160, the pinion goes 
round in a quarter of an hour. On the axis of this 
))inion is the wheel C of J 20 teeth; it also goes 
round in a minute ; for there are 15 minutes in a 
quarter of an hour, and 8 times 15 is 120. On the 
axis of this pinion is the second hand B, (Fig. 1) 
and also the common wheel £, (Fig. 2) of 30 
teeth, for moving a pendulum (by pallets) that vi¬ 
brates seconds, u.s in a common clock. 

This clock is not designed to be wound up by a 
winch, blit to be drawn up like a clock that goes 
only thirty hours. For this purpose, the line must 
go over a pulley on the axis of the great wheel, as 
in a common thirty-hour clock. 

One inconvenience attending this clock is, that 
if a person wake in the night, and look at the clock, 
he may possibly be mistaken in the four hours, in 
reckoning tlie time by it, as the hand cannot be upon 
any hour, or pass by any hour, without being upon, 
or passing by, four hours at the same time. In 
order, therefore, to avoid this inconvenience, the 
ingenious Mr. Ferguson contrived the following 
method. 

In Pig. 3, the dial-plate of such a clock is repre¬ 
sented ; in which there is an opening A B C D, 
below the centre. Through this opening, part of a 
flat plate appears, on which the 12 hours arc en¬ 
graved, and divided into quarters. Ttfis plate is con¬ 
tiguous to the back of the dial-plate, and turns round 
in 12 hours; so that the true hour or part theieof, 
appears in the middle of tlie opening, at the point 
ot an indt.v, F, which is engraved on the face of the 
dial-plate. G is the miiiute-liand as in a common 
clock, going r^nd through all the 60 minutes on 
the dial in an hour; and in that time, the plate 


seen through the opening A B C D shifts one hour 
under the fixed, engraven index £. By these means 
the hour and minute may be always known at what¬ 
ever time the dial-plate is viewed. In this plate is 
another opening, EFGIT, through which the 
seednds are seen on aflat moveable ring, almost con¬ 
tiguous to the back of the dial-plate, atfd as the 
ring turns round, the seconds upon it are shown' 
by the top point oi a fleur-de-lis I, engraved on 
the face of the dial-plate. 

Fi^. 4 represents the wheels and pinions in this 
clock'. A is the first or great wheel; it contains 
120 teeth, and turns round in 12 hours. On its 
axis is the plate on which the 12 hiTurs abovcumen- 
tioned are engraved. This plate is not fixed on the 
axis, but is only put tight upon a round part thereof, 
so that 4.iy hour, or*part of an hour, may be set to 
the top of the flxed index A, (Fig. 3.) without 
affecting the motion of the wheel. For this pur¬ 
pose, twelve small holes are drilled tlirough the 
plate, one at each hour, among the quarter divi¬ 
sions : and putting a pin into any hole in view, 
the plate may be set^without affecting a|jty part of 
the wheel-work. This great wheel A, of 120 teeth, 
turns a pinion B, of ten leaves, round in an hour ; 
and the minute-hand L, Fig. 3, is on the axis of 
this pinion, the end of the axis net being square 
but round, that the minute-hand may be turned 
occasionally upon it without affecting any part of 
the movement. On the axis of the pinion B is a 
wheel C of 120 teeth, turnii\g round in an hour, 
and turning a pinion D, of six leaVCa7"hr"fhrce mi¬ 
nutes ; for three minutes is a twentieth p^rt of an 
hour, and six is a twentieth part of 120. On the 
axis of this pinion is a wheel Jj] of 90 teeth, going 
round in three minutes, and keeping a pendulum 
in motion that vibrates seconds, by pallets, as in a 
common clock, where the pendulum-wheel has only 
30 teeth, and goes round in a minute. But as this 
wheel goes round only in three minutes, if it be 
wanted to show the seconds, a thin plate must be 
divided into 3 times 00, or 180 equal parts, and 
numbered 10, 20, 30, 10. 50, 60 ; 10, 20, .30, 40, 
50, 60 ; 10, 20, 30, 40, 50, 60 ; and fixed upon the 
same axis with the wheel of 90 teeth, so near the 
back of the dial-plate, as only to turn round without 
touching it: and these divisions will show the se¬ 
conds through the opening E F G 11 in the dial- 
plate, as they slide gradually round below the point 
of the fixed fleur-dc-lis I. 

As l^e great wheel A, and pulley on its axis, 
over which the cord goes, (as in a common thirty- 
hour clock,) turns round only once in twenty-tour 
hours, this clock will go a week with a cord of 
common length, and always have the true hour, or 
part of that hour, iu sight at the upper end of the 
fixed index A on the dial-plate. 

There are two advantages which Mr. Ferguson’s 
clock has beyond Dr. Frsinklin’s : but it has two 
disadvantages of which his clock is free. For in 
this, although the twelve-hour-vfSeei turns the mi¬ 
nute index L, yet if that index be turned by hand to 
set it to the proper minute for any time, it will not 
move the twelve-hour plate to set the corresponding 
part of the ho..r even with the top of the index J : 
and, therefore, after having set the minute index L 
right by hand, the hout-plate must be set right by 
means of a pin put into the small hole in the plate 
just below the hour. It is true there is no great 
disadvantage in this; but the pendulum-wheci 
having ninety teeth instead of the coinmoii number 
thirty, may probably make some difference to-the 
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scapemmt, on account of the smallness of the teeth ; 
and It is certain that it will cause the pendulum-ball 
to describe but small arcs in its vibrations. Some 
men of science think small arcs are best; but where¬ 
fore we know not. For whether the ball describes 
a large or small arc, if the arc be nearly cycloidal, 
^he vibrafions will be performed in equal tim|s ; the 
time therefore will depend entirely on the length of 
the pendulum-rod, not on th^ Jeiigth of the arc 
the ball describes. The larger the arc is, the greater 
the momentum of the ball; and the greater the 
momentum is, the less will the time o%the vtbra- 
- tions be affected by any unequal impulse of the 
penduAum-wlieePupon the pallets. 

The greatest objection to Mr. Ferguson's clock is, 
that the weight of the flat ring on which the seconds 
are engraved, will load the pivots of the axfli of the 
pendulum-wheel with a great deal of friction, which 
ought by all possible means to be avoided ; and yet 
one of these clocks, recently made, goes very well, 
notwithstanding the weight of this ring. This ob¬ 
jection, hpwever, can easily be remedfed by leaving 
it out; foi- seconds are of vcryjittle use in common 
clocks not made for astronomical observations ; and 
table clocks never have them. 

*CA11T11AMUS. 

Ca-RThamus, or safflower (carthamus tinctorius)^ 
the flower of which alone is used in dyeing, is an 
annual pl ant cultivat ed in Spain, Egypt, and the 
Levant. varieties of it—one which 

^has large,leaves, and the other smaller ones. It is 
the last which is eultivateci m Egypt, where it forms 
a considerable article^f ruimnerce. 

Carthamus contains two coloring matters, one 
yellow and the other red. The first alone is soluble 
in water; its solution is always turbid: with re¬ 
agents it exhibits the characters usually remarked 
in yellow coloring matters. The acids render it 
lighter, the alkalies deepen it, giving it more of an 
orange hue: both produce a little dun precipitate, 
in consequence of which it becomes clearer. Alum 
forms a precipitate of a deep yellow, in small quan¬ 
tity. The solution of tin and the other metallic 
solutions cause precipitates which have nothing re¬ 
markable in them. 

The yellow matter of carthamus is not employed; 
but in order to tract this portion, the carthamus 
is put into a bag, which is trodden under water, 
till no more color can be pressed out. The flowers, 
which were yellow, become reddish, and lose in this 
operation nearly one half of their weight. In this 
state they are used. • 

For extracting the red part of carthamus, and 
thereafter applying it to stuff, the property which 
alkalies possess of dissolving it is had recourse to, 
and it is afterwards precipitated by an acid. 

The process of dyeing ppnsists, therefore, in ex- 
tracting*the coloring matter by means of an alkali, 
and precipitating ^on the stuff by means of an acid. 
It is this feculawhich serves for making the rouge 
employed by ladies. 

As to this rouge, the solution of carthamus is 
prepared with crystallised carbonato»of soda, and it 
is precipitated by lemon juice. It has been re¬ 
marked that lemons, begintUng to spoil, were fitter 
for this operation than those which were less ripe, 
whose juice retained much mucilage. After squeez-' 
inig out the lemon juice, it is left to settle for some 
days. l*he precipitate of carthamus is dried at a 
gentle heat tipon plates cf stone-ware; from which 


it is detached and very carefully ground with talc, 
which has hern reduced to a very subtile )iowder, by 
means of the leaves of shave-grass (cqnisetumj^ and 
successively passed through sieves of increasing fine¬ 
ness. It IS the fineness of the talc, and the greater 
or less proportion which it bears to the carthamus 
precipitate, which constitute the difference between 
the high and low priced rouges. 

tCarthamus is used for dyeing silk, poppy, nacarat 
(a bright orange-red), cherry, rose color, and flesh 
color. The process differs according to the intensity 
of the color, and the greater or less tendency to 
flame color that is wanted. But the carthamus 
bath, whose application may be varied, is prepared 
as follows:— 

The carthamus, from which the yellow matter 
has been extracted, and whose lumps have been 
broken down, is put into a trough. It is repeatedly 
sprinkled with cendres graveloes (crude pearl ashes), 
or soda (barilla) well powdered and sifted at the 
rate of 6 pounds for 120 pounds of carthamus ; but 
soda is preferred, mixing carefully as the alkali is 
introduced. This operation is called amestrer ,— 
The amestred carthamutf is put into a small trough 
with a grated l^ttom, first lining this trough witli a 
closely woven cloth. When it is about half filled, 
it is placed over the large trough, and cold water is 
poured into the upper one, till the lower becomes 
full. The carthamus is tiieu set over another trough, 
till the water comes from it almost colorless. A 
little more ^Ikali is now mixed with it, and fresh 
water is passed through it. These operations are 
repeated till the carthamus is exhausted, when it 
turns yellow. 

After distributing tJie silk in hanks upon the 
rods, lemon juice, brought in casks from Provence, 
is poured into the bath till it becomes of a fine 
cherry color; this is called turning the bath (rivrr 
U bain). It is well stirred, and the silk is im¬ 
mersed and turned round the sicein-sticks in the 
bath, as long as it is perceived to take up the color. 
For ponceau (poppy color), it is withdrawn, the 
liquor is run out of it upon the peg, and it is turned 
through a new bath, where it is treated as in the 
first. After this it is dried and passed through fresh 
baths, continuing to wash and dry it between each 
operation, till it has aci^uired the depth of color 
that is desired. When it has reached the proper 
point, a br^htening is given it by turning it round 
the sticks seven or eight times in a bath of hot 
water, to which about half a pint of lemon juice 
for each pailful of water has been added. 

When silk is to be dyed ponceau or poppy color, 
it must be previously boiled as for white ; it must 
then receive a slight foundation of unnotto, as ex¬ 
plained in treating of this substance. The silk should 
not be alumed. 

The naiaraie, and the deep cherry colors, are 
given precisely like the ponceaux^ only they re¬ 
ceive no annotto ground; and baths may be em¬ 
ployed which have served for the ponceau^ so as to 
complete their exhaustion. Fresh baths are not 
made for the latter colors, unless there be no occa¬ 
sion for the poppy. 

With regard to the lighter cherry-reds, rose color 
of all shades of flesh colors, they are made with 
the second and last runifings of the carthamus, which 
are weaker. The deepest shades are passed through 
first. 

The lightest of all these shades, which is an ex¬ 
tremely deli(!ate flesh color, requires a little soap to 
be init into the bath. This su.ip lightens the color, 
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and prevents it from taking too speedily, and be¬ 
coming uneven. The silk is then washed, and a 
little brightening is given it, in a bath which has 
served for the dee])er colors. 

All these baths are employed the moment they 
are made, or as speedily as possiblqi because they 
lose much of their color upon keeping, by which 
they are even entirely destroyed at the end of a cer¬ 
tain time. They are, moreover, used cold, to 
vent the color from being injured. It must have 
been remarked in the experiments just described, 
that the caustic alkalies attack the extremely deli¬ 
cate color of cartiiamus, making it pass to yellow. 
This* is the reason why crystals of soda are pre¬ 
ferred to the alkaline matters. 

In order to diminish the expense of the cartha- 
mus, it is the practice in preparing the deeper 
shades to mingle with the first and the second bath 
about one-fifth of the bath of archil. 

Dobereincr regards the red coloring matter of 
carthanius as an acid, and the yellow as a base.— 
His curthamic acid forms, with the alkalies, color¬ 
less salts, decomposed by the tartaric and acetic 
acids, which precipitate the acid of a bright rose- 
red. Heat has a remarkable influence upon car- 
tbamus, rendering its red color yellow and dull.— 
Hence, the colder the water is by which it is ex¬ 
tracted, the finer is the color. Light destroys the 
color very rapidly, and hitherto no means have been 
found of counteracting this eiTect. For this reason 
this brilliant color must be dried in .the shade, its 
dye must be given in a shady place, and the silk 
stuffs dyed with it must be preserved as much as 
possible from the light. Age is neaily as injurious 
us light, especially upon the dye in a daiiif) state.— 
The color is very dear, because a thousand parts of 
caithainus contain only five of it. 

In pieparing the finest rouge, the yellow coloring 
matter being separated by washing with water, the 
red IS then dissolved by the aid of alkali, and is 
thrown down on linen or cotton rags, by saturating 
the solution with vegetable acid. The color is rinsed 
out of these rags, dissolved anew in alkalis, and 
once more precipitated by lemon juice. I’he best 
and freshest carthanius must be selected. It is put 
into linen bags, which are jilaced in a stream of 
water, and kneaded till the water runs off colorless. 
The bags are then put into water, soured with a 
little vinegar, kneaded till the color is^all expelled, 
and finally linsed in ninning water. By this treat¬ 
ment the carthamus loses nearly half its weight.— 
cwts. of safflower were imported into the 
United Kingdom in 1835, of which 2930 cwts. were 
retained for internal consumption. 


ENGRAVING. . 

Knghaving is understood to be the art of cutting 
the surface of wood, or smooth metal, so that the 
lines formed may be covered or filled up with ink ; 
then being subjected to an appropriate pressure, 
the ink shall be left on the surface of the paper 
printed upon, forfning what is called an etching, a 
wood, copper, or steel engraving, according to the 
material worked upon, or else the miiiiner in which 
the work is executed. In Hie latter sense, engraving 
is primarily divided into three great sections, each 
totally distinct from the ither. 

Engraving on wood, or wood engraving, in which 
lines aft left even with the surface, the rest of the 
wood being cut away; these are printed at thv 


common printing press, alone or attended with 
type, such as illustrate this and other similar works.’'^ 

To describe the manner of etching and copper¬ 
plate engraving, in general terms, so that it may be 
understood without entering into minute particulars, 
it^nay be said to be performed thus:—First, the 
copp^ or other plate is covered evenly^'and thinly 
with a certain composition, called etching ground. 
The design or drrwing is then transferred to it; 
then in the case of etching, the lines thus seen 
on the ground, are scratched with an etching needle, 
so Ss to 1^ bare the surface of the copper beneath 
the grouifd: then, a waxy substance is made tc 
adhere to the plate, so as to form* a border around 
the picture, as it may be called, about half an inch 
high ; the plate has then an acid poured upon it, 
which''jats or corrodes away the exposed lines of 
copper. When sufficiently corroded, the bordering 
wax is taken aw'ay, and the plate washed with spirits 
of turpentine, which removes the etching ground, 
and shows the copper-plate, bright as when first 
taken in haitd, but with at least an outline, and in 
most instances a drawing considerably '^haded. It 
will be remarked tlETat no tool whatever has been as 
yet used, except a needle. This then, constitutes 
an etching, which is merely a jilatc of metal with 
lines corroded in it by means an acid. Those 
etchings which are afterwards to be made into 
engravings, are bit in very faintly, but the lines are 
afterwards cut deeper or wider, by a small tool, 
called a graver, or bnrin, _ 

Etchings and cngi%yings, havAVg TfHifS*, or, in some 
cases, dots below^the general surface, the printing is 
conducted as follow^:—The wlnfie plate is covered 
with ink, and the surface the.n eleaued, leaving only 
the ink in the lines; passing this through the 
copper-plate printer’s rolling press, with a tight 
pressure, the paper adheres to and brings the ink 
out of the lines, forming what is called a proof, if 
of the best quality, and a print, if of secondary 
value. The illustrative figures in the present No. 
will give an idea of the difference between engraving 
on wood and on metallic plates, although in this 
instance both are executed on wood. The side-cuts, 
and also a part of the others, consist of lines left, 
the rest of the wood being cut away; but m the 
clock faces, the general surface is left untouched, 
and the lines only are cut away. The surface of 
these is blackened with ink and printed, but in 
cojiper-plate printing, the letters, figures, and marks 
only yould appear: thus, our leading cuts represent 
the engraved plate or etching, and not a print taken 
from that plate. 

This being clearly understood, the next things to 
be considered are the requisite tools and materirila, 
and we would premise that th^ same are used for 
every style of metallic engraving, modified only in 
a trifling degree to suit the material to be engraved, 
or perhaps one or othei;of them may not be wanted, 
except in particular circumstances. 

Tlie only tools required, are*^ hand vice, a »and 
cushion, two or three gravers of different sixes, an 
etching needle, a burnisher, a scraper, a rule, 
wit^ a straight edge, two fitch pencils, or brushes, 
(one as small %8 possible, the other about us large as 
a small goose-quill,) a dabher, an oil rubber, and a 
piece of Turkey stohe s and if mathematical or 
similar engravings are to be executed, a case of the 

* A full account of the art of Knufraving in Wood, is given 
in Vol. I. containing n dencrlption of the vunouii toola, &c. We 
thrrellire ilo not intend further to allude to that particular 
art hut eonhne ourselves at present to eiigravsng on nietdiir 
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usual dftiwing instruments must be added. The 
materials required, are aheetn of copper or ateel, 
to eijgrave upon, etching ground^ bordering wouv^ 
nitric acid^ Jfrunswick black varnish, spirits tf 
turpentine, a wax taper, some oil, and a fine p\^ce 
of clear cj^arcoal, with the bark scraped off, and 
^le end made smooth. a 

The sand cushion is'a flat leather bag, made in the 
first instance like the two sides a leather cricket 
ball. It is formed of sheep leather, and when the 
sides are sewed together, leaving but a small hide in 
the sewing, it is filled with sand ; the sevifiiig is then 
'completed—the whole soaked fur a day in water, 
and tlftn presseif with a great weight, or in a screw 
press, wlien it assumes the flattened form, which it 
retains afterwards. The size most coiivei^eiit for 
use must be according to the size of the copper¬ 
plate to be engraved. The sand cushion is not re¬ 
quired in etching, its use being to support the plate 
steadily, and to allow it to be turned round easily 
when being cut with tiie graver, acegtding to tlic 
requiremqpts of the aitist. 

'i'he hdkd vice is used to hold the plate by one 
corner or edge, during the time it is heated and 
smoked, as aftei wards to be described. It is suf¬ 
ficiently large if juu can hold up the plate by it with 
one hand three or four minutes when iC is fastened 
to the edge. 

Gravers are small tools, formed of a handle, about 
ail inch long, ^mI a blade or cutting part, about 
.'5 inches |^t being formed of a 

lozeiigc>s)iaped piece of steel, gr^iund to a bevelled 
edge. i>>r such gravers as a^e to cut thin lines, 
the blade is narrow ; for others the blade is nearly 
square, and the points consequently of a more ob¬ 
tuse angle. For steel engravings, the gravers are 
required to be tempered harder than for copper. 
As already reiiiaikcd, gravers are not required in 
etching. 

Needle, elc/ung needle, or dry point, —^This useful 
instrument may be compared to a round, flne-pointed 
brad awl, set at the end of u handle, a quarter of an 
inch thick, and 4 or .'i inches long. An excellent 
substitute may be easily made by any person by 
taking a thick short needle, sucli as is used by tailors 
and sempstresses, called a bluiit, (No. 3 and No. 5 
are appropriate,) and inserting them into the end of 
a common pencil, so that it shall be firmly fixed; 
tlnvpoint not projecting above a quarter of an inch. 
When one needle gets blunt, another is easily made 
to replace it. The use of the etching needle is to 
scratch through the surface of the ground that the 
copper may be laid bare injilaces previous to biting 
in, and also to scratch any faint lines on the capi>er 
itself afterwards, to throw in a shade or make a line, 
&o., being done with much less labor than with a 
graver. It is in the latter use that it is called a 
dry point, 

A butsnisher, —^This is sT straight piece of steel, 
gradually tagerin^to.a point, and made everywhere 
perfectly smooSk and bright. The use of it is im¬ 
plied by the name ; it is to burnish or rub out lines 
erroneously made, or else to soften down such as 
have been made too deeply, and coiqfequently print 
too dark. 

The scraper is a triangulag piece of steel, fastened 
to a handle, the edges being ground sharp. The 
use of this tool is to scrape out such parts as re¬ 
quire to be removed, and are so deep that the bur¬ 
nisher is not sufficient to remove them. 

. • (To he vonitnued) 


PALINGENESY. 

('Jbvumedjfvm jMffe IZ7, unil co/wlucU' Lj 
Wk are told by Kircher himself, in his “ Ars Mag- 
netica,” that he had a long-necked phial, herineii- 
caily sealed, Antaiuiiig the ashes of a plant which he 
could revive at pleasure, by means of heat; and that 
he showed this wonderful phenomenon to Christina, 
qflCeii of Sweden, who was highly delighted with it; 
but that having left this valuable curiosity one cold 
day in his window, it was entirely destroyed by tiie 
frost. Father Schott also asserts, that he saw this 
chemical wonder, which according to his uccoux^t, was 
a rose revived from its ashes; and he adds, that a 
certain prince having requested Kircher to make him 
one of the same kind, he chose rather to give up 
his own than to repeat the operation. 

The process, indeed, as taught by Kircher, is so 
coinpie.x and tedious, that it would require no small 
patience to follow it. Father Schott relates it at 
full length, in his work entitled ** Jocoscria Natursc 
et Artis/' and he calls it the imperial secret, because 
the Emperor Ferdinand purchased it from a chemist, 
who gave it to Kircher. 

This emper^ was exceedingly fortunate; for it 
was to him that the philosopher, who had the 
secret of the philosopher’s stone, addressed himself, 
and gave a proof of his art by transmuting, as is 
said, in his presence, three pounds of mercury into 
two pounds and a h^Jf of gold. 

We must^iowever content ourselves with point¬ 
ing out the places where the cunous may find this 
singular process ; for besides the length of the de¬ 
scription, nothing seems less calculated to succeed. 
Higby, therefore, and many others who followed 
this method, did not obtain a favorable result; and 
there is reason to believe that their zeal for palinge- 
iiesy would induce them to omit nuthuig that was 
likely to insure them success. 

Dobrezensky, of Negropont, has also given a 
process for the resurrection of plants, which seems 
to have been attended with not better success. W e 
are at least told by Father Schott, that the attempts 
of Father Conrad proved iuefl'ectual, and he there¬ 
fore supposes that Dobrezensky did not reveal all 
the circumstances ot the process, but kept the most 
important to himself. 

What then can be said in opposition to all these 
authorities# Undoubtedly, the Polish physician 
was a quack, and we shall describe hereafter a 
method of producing a false palingenesy, which, if 
performed with art and in a proper place, may im¬ 
pose on credulous persons. To be convinced that 
Dobrezensky, of Negropont, was a mere imposter, 
we need only read the Technica Curiosa," or the 
** Jocoseria Naturae et Artis,’* of Father Schott; 
for be hacU the impudence to pretend that he could 
pull out the eye of an animal, and in the course of 
j a few hours restore it, by means of a liquor, which 
he no doubt sold as a remedy for aore eyes. He 
even tried it on a cock. A person who could assert 
such an impudent falsehood, in regard to one fact, 
would do the same in regard to another 

The authority of Father Schott will certainly be 
of little weight with those who have read ins works. 
In regard to the testimeny of Kircher, we confess 
that we find some embarrassmtnt: a Jesuit cer¬ 
tainly would not wilfully have told a taUehood. 
Dut Kircher was a man of a warm imagination, pas¬ 
sionately fond of every thing singular and extraor¬ 
dinary, and who had a strong propensity to believe 
in the marvellous. What cun be expected from e 
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man of that character ? He often thinks he sees 
what he dues not see, and if he deceives others he 
is first deceived himself. 

Some persons go still farther, and assert that an 
animal may be revived from its ashes. Father 
Schott, in his Physica Curiosa,” even gives the 
figure of a sparrow thus revived in a bottle. Gaflarel, 
in his Unheard of Curiosities/’ believes in this 
fact, and considers it as a proof of the possibility of 
the general resurrection of bodies. This pretended 
revival, however, is a chimera, still more absurd 
than the former; and which, at present, it would be 
ridicjilous to attempt seriously to refute. 

In short, what reasonable man can with Kircher 
believe, that if the ashes of a plant be scattered on 
the ground, plants of the like kind will spring up 
from them, as he says he frequently experienced ? 
Who can admit as a truth, that if crabs be burnt, 
and then distilled, according to a process given by 
Higby, there will be produced in the liquor small 
crabs of the size of a grain of millet, which must be 
nourished with ox’s blood, and then left to them¬ 
selves in some stream ? , Yet we are told by Sir 
Kenelcn that tliis he himself experienced. It is 
therefore impossible to clear himnrom the charge 
of imposture, unless we suppose that by some means 
or other he was led into error. However, it is cer¬ 
tain that Digby, with great zeal and a considerable 
share of knowledge, had a strong propensity to all 
the visions of the occult and cabalistic sciences. 
In our opinion, he was one of thofte visionaries 
known under the name of RosiertLsians, 

An illusory kind of Paliyenesy. — W'e have 
already mentioned a kind of sleight of hand, by 
means of which, credulous people might easily be 
imposed on, and induced to believe in the reality of 
palingenesy. 'We shall now discharge our promise 
by describing it. 

Provide a double glass jar of a moderate size, 
that is a vessel formed of two jars placed one within 
the other, in such a manner, that an interval of 
only a line in diameter may be left between them. 
The vessel may be covered by an opaque top or 
lid, 80 disposed, that by tanking it in dilfereiic di¬ 
rections, the inner jar may be raised from or brought 
nearer to the bottom of the exterior one. In the 
interior jar, on a base representing a heap of ashes, 
place the stem of an artificial rose. Into the lower 
part of the interval between the two jifirs introduce 
a certain quantity of ashes, or some solid substance 
of a similar appearance ; and let the remainder be 
filled with a composition made of one part of white 
wax, twelve parts of hog’s lard, and one or two of 
clarified linseed oil. This oily compound, when 
cold, will entirely conceal the inside of the jar; but 
when brought near the fire, if done with dexterity, it 
will dissolve, and by shaking the lid, under a pretence 
of hastening the operation, the compound may be 
made to fn)l down into the bottom of the exterior 
jar. The rose in the interior one will then be seen ; 
and the credulous spectators, who must not be suf¬ 
fered to approach too near, will be surprised and 
astonished. When you wish to make the rose dis¬ 
appear, remove the jar from the fire^and by a new 
sleight of hand make the dissolved semi-transparent 
wax flow back into the interval between the jars. 
By accompanying this manceuvre with proper words, 
the gaping spectators will be more easily deceived, 
and will retire firmly persuaded that they have seen 
one of the most curious phenomena that* can be ex¬ 
hibited by the uniUtf elTorts of chemistry and phi¬ 
losophy 


ANALYSIS OF MINERAL WATERS. 

Thk examination of mineral waters with a view to 
ascertain their ingredients, and thence their medical 
qualities and the means of compounding^ them arti- 
ficia%, is an object of considerable importance to 
society. It is, likewise, a subject which deserves 
to be attended te,*because it affords no mean op¬ 
portunity for the agreeable practice of chemical 
skill. But this investigation is more especially of 
importance to the daily purposes of life, and the 
success of manufactures. It' cannot Imt be an in¬ 
teresting object, to ascertain the component parts 
and qualities of the waters daily consumed by the 
inhabi^nts of large towns and vicinities. A very 
minute portion of unwholesome matter, daily taken, 
may constitute the principal cause of the differences 
in salubrity, which are observable in different places. 
And with regard to manufactures, it is well known 
to the brewfr, the paper-maker, the bleacher, and 
a variety of other artists, of how much consequence 
it is to them, that idiis fluid should cither be pure, 
or at least nut contaminated with such principles as 
tend to injure the qualities of the articles they make. 
This analysis has accordingly cn^jduyed the atten¬ 
tion of the first chemist, llerginanti has written 
an express treatise on the subjci^t, wliich may be 
found in the first volume of the English translation 
of his Essays. Kirwan published a valuable volume 
on the analysis of . 

The topography of the jtlacc where these wattes 
rise is the first thing to be consic^red. examin¬ 
ing the ooze formed by them, and the earth or 
stones through which they ans strained and filtered, 
some judgment may be formed of their contents. 
In filtering through the earth, and meandering on 
its surface, they take with them particles of various 
kinds, which their extreme attenuation renders capa¬ 
ble of being suspended in the fluid that serves tor 
their vehicle. Hence we shall sometimes find in 
these, water; siliceous, calcareous, or argillaceous 
earth ; and, at other times, though less frequently, 
sulphur, magnesian earth, or, from the decotuposi- 
tion of carbonated iron, ochre. 

The investigation of mineral waters consists,— 

1. In the examination of them by the senses :— 

2. In the examination of them by reagents :—3. In 

the analysis properly so called. • 

The examination by the senses consists in observ¬ 
ing tUb effect of the water as to appearance, smell, 
and taste. 

The appearance of the water, the instant in which 
it is pumped out of the well, as well as after it has 
stood for some time, affords several indications, from 
which we are enabled to form a judgment conoorn- 
ing its contents. If the water be turbid at the well, 
the substances are suspended only, and not dis¬ 
solved ; but if the watbr be clear and transparent 
at the well, and some time int^i^enes before it be¬ 
comes turbid, the contents are aisaolved by means 
of carbonic acid. 

The presence of this gas is likewise indicated by 
small bubbles^ that rise from the bottom of the well, 
and burst in the air while tlicy are making their 
escape, though the walj|r at the same time, perhaps, 
has not an acid taste. This is the case, according 
to Count Razoumowski, with respec.t to the tepid 
spring in Vallais, and the cold vitriolated chaly- 
bcate springs at Astracan. But the most evident 
proof of a spring containing carbonic acid is the 
f/eneratio^ of bubbles on the water Being shaken, 
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and their bursting with more or less noisei while 
the air is making its escape. 

The sediment deposited by the water in the well 
is likewise to be examined ; if it bo yellow, it indi¬ 
cates the presence of iron; if black, that of iron 
combined With sulphur; 1)ut chalybeate waters 
belhg seldom sulphuretted, the latter occurs \ery 
rarely. As to the color of the v^ter itself, there 
are few instances where this can give any indica¬ 
tion of its contents, as there are not many sub¬ 
stances that color it. * 

. The odour of the water serves chiefly to discover 
the presence of suiphuretted hydrogen in it; such 
waters as contain this substance have a peculiar 
fetid smell, somewhat resembling rotten eggs. 

The taste of a spring, provided it be peifectly 
ascertained by repeated trials, may afford some 
useful indications with respect to the contents. It 
may be made very sensible by tasting water, in which 
the various salts that are usually found in such 
waters are dissolved in various proportions. There 
is no certai^ dependence, however, to be placed on 
this mode of investigation; foi^ in many springs, 
the taste of sulphate of soda is disguised by that of 
the sea salt united with it. The water too is not 
only to be tasted «at the spring, but after it has 
stood for some time. This precaution must be par¬ 
ticularly observed with respect to such waters as 
are impregnated with carbonic acid *, for the other 
substances contained in the m make no impression 
on the tonga^^Wlwil^BfBbnlP^cid has made its 
escape; ami it is for the same reason that these 
waters muA be evaporated in part, and then tasted 
again. 

Though the specific gravity of any water contri¬ 
butes but very little towards determining its contents, 
still it may not be entirely useless to know the spe¬ 
cific weight of the water, the situation of the spring, 
and the kind of sediment deposited by it. 

The examination of the water by means of re¬ 
agents shows what they contain, but not how much 
of each principle. In many instances this is as 
much as the inquiry demands; and it is always of 
use to direct the proceedings in the proper analysis. 

It is absolutely necessary to make the experiment 
with water just taken up from the spring, and after¬ 
wards with such as has been exposed for some hours 
to the open air; and sometimes, a third essay is to 
be nfade with a portion of the water that has been 
boiled and afterward Altered. If the water^ con¬ 
tain but few saline particles, it must be evaporated ; 
as even the most sensible reagents do not in the 
least affect it, if the salts, the presence of which is 
to be discovered by them, are diluted with too great 
a quantity of water. Now, it may happen, that a 
water shall be impregnated with a considerable 
number of saline particles of different kinds, though 
some of them may be ^ presept in too small a quan¬ 
tity ; fur^liich reason the water must be examined 
a second tim^, a£|sr •having been boiled down to 
three-fourths. 

The substances of which the presence is discover¬ 
able by reagents, are:— 

1. Carbonic acid. When this is mot combined 
with any base, or not with sufficient to neutralize 
it, the addition of lime-water will throw down a 
precipitate soluble with effervescence in muriatic 
acid. The infusion of litmus is reddened by it;— 
but the red color gradually disappears, and may be 
agam restored by the addition of more of the mineral 
water. Whfsn boiled it loses the property of red¬ 
dening the infusion of litmus. According to Plaff, 


the most sensible test of this acid is acetate of 
lead. 

2. The mineral acids, when present uncombined 
in water, give the infusion of litmus a permanent 
red, even though the water has been boiled. Berg- 
mann has shown that paper stained with litmus is 
reddened when dipped into water containing of 
Bulpjittric acid. 

3. Water, containing sulphuretted hydrogen gas, 
is distinguished by the following properties; it ex¬ 
hales the peculiar odour of sulphuretted hydrogen 
gas. It reddens the infusion of litmus fugaciously. 

It blackens paper dipped into a solution of lead, 
and precipitates the nitrate of silver black or brown. 

4. Alkalis, and alkaline and earthy carbonates, 
are distinguished by the following tests;—the Infu¬ 
sion of turmeric, or paper stained with turmeric, i.<i 
rendered brown by alkalis; or reddish-brown, if 
the quantity be minute. This change is produced 
when the soda in water amounts only to part. 
Paper stained with Brazil wood, or the infusion of 
Brazil wood, is rendered blue; but this change is 
produced also by the alkaline and earthy carbonates. 
Bergmann ascertained, that water containing 
part of carbonate of soda, renders paper stained 
with Brazil wood blue. Litmus paper reddened by 
vinegar, is restored to its original blue color. This 
change is produced by the alkaline and earthy car¬ 
bonates also. When these changes are fugacious, 
we may conclude, that the alkali is ammonia. 

5. Fixed alKalis exist In water that occasions a 
precipitate with muriate of magnesia after being 
boiled. Volatile alkali may be distinguished by the 
smell; or it may be obtained in the receiver by 
distilling a portion of the water gently, and then it 
may be distinguished by the above tests. 

6. Earthy and metallic carbonates are precipi¬ 
tated by boiling the water containing them ; except 
carbonate of magnesia, which is precipitated but 
imperfectly. 

7. Iron is discovered by the following testa :~ 
The addition of tincture of galls gives water, con¬ 
taining iron, a purple or black color. This test in¬ 
dicates the presence of a very minute portion of 
iron. If the tincture have no effect upon the water, 
after boiling, though it colors it before, the iron is 
in the state of carbonate* The following observa¬ 
tions of W^trumb on the color which iron gives 
to galls, as modified by other bodies, deserve at¬ 
tention. A violet indicates an alkaline carbonate, 
or earthy salt. Dark purple indicates other alka¬ 
line salts. Purplish-red indicates sulphuretted hy¬ 
drogen gas. Whitish, and then black, indicates 
sulphate of lime. Mr. Phillips has lately ascer¬ 
tained, that, while the iron is little oxided, the pre¬ 
sence of lime rather facilitates the application of this 
test; but tie lime prevents the test from acting, 
provided the iron be considerably oxidized. The 
Prussian alkali occasions a lilue precipitate in water 
containing iron. If an alkali be present, the blue 
precipitate does not appear unless the alkali is satu¬ 
rated with an acid. 

B. Magnesia and alumina. The presence of 
these earths is lacertaincd by the following testa 
Pure ammonia precipitates them both, and no other 
^ earth, provided the cartfonic acid have been pre¬ 
viously separated by a fixed alkali and boiling.— 
Lime-water precipitates only there two earths, 
provided the carbonic acid be previously removed, 
and the sulphuric acid also, by means of nitrate of 
barytes. ( To be coMinued ,) 
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MEMORANDA. 

^ ToWhiten Ivory that has hecwno Red or Yellow .— 
Boil alum in water; into this imipfrse your ivory, 
and let it remain in an hour; then rub the ivory 
with a cloth, wipe it clean with wet linen rag, and 
lay it in a moistened cloth to prevent its drying too 
quickly, which causes it to crack. 

Evaporation qf the Sea .—In the beginning of the 
last century the philosophical world was agitated 
with an inquiry into the origin of rivers, the vast 
waters of which are unceasingly being discharged 
into the sea. One party contended for the exist¬ 
ence of a large mass of water within the bowels of 
the earth, which supplied not only the rivers but 
the ocean itself. Another party asserted, that the 
waters of the ocean were conveyed back by some 
subterraneous passages to the land, and being fiU 
trated In their passage, returned again to the sea in 
the course of the rivers; this opinion was however 
too absurd to be long maintained, being contrary to 
all the known principles of hydrostatics. In oppo¬ 
sition to these hypotheses, our celebrated country¬ 
man, Halley, contended that the immense deposi¬ 
tion of water in consequence of evaporation was 
fully adequate to the whole supply, wliich opinion 
was confirmed by the following experiment. He 
took a vessel of water, made of the average saltness 
of the ocean, which he ascertained^ by an hydro¬ 
meter ; and having placed a tliermometcr in itf he 
brought it by a chafing-dish to the heat of the air 
in our hottest summer. This vessel with the ther¬ 
mometer in it, he placed in one scale, which he 
nicely counterbalanced by putting weights in the 
opposite scale. After two hours he found that 
about the sixteenth part of an inch in the depth of 
the surface had escaped in vapor, and conse¬ 
quently, that in twelve hours, the length of a natural 
day, one-tenth of an inch would be evaporated. 
It follows from >thi8 experiment that every ten 
square inches of the surface of the water yield a 
cubic inch of water in vapor per day, every square 
mile G,914 tons, and every square degree 33 millions 
of tons. Now, calculating the Mediterranean at 
40° long, and 4 broad, we have a surface of 160 
square degrees, from whence will evaporate 3,280 
millions of tons per day, a quantity, ^hich renders 
it highly probable that the rivers may be supplied 
by the deposition of water raised by the process of 
evaporation. 

New Mode of Preparation of the Daytierr^otype 
Platee, by which portraits can be taken in the 
short space of time from five to fifteen seconds, ac¬ 
cording to the power of light, discovered by A. 
Claudet in the beginning of May, 1841^—My im¬ 
provement/’ says the author,*** consists in using 
for the preparation of the plates, a combination of 
chlorine with iodine, in the state of chloride of 
iodine. 1 follow the preparation recommended by 
Daguerre. After having put the plate in the iodine 
box for a short time, and before it has acquired any 
appearance of yellow color, I take it out, and pass 
it for about two seconds over the opening of a bottle 
containing chloride of iojiine; and immediately I 
put it again in the iodine box, where it acquires 
very soon the yellow color which shows that the 
plate is ready to be placed into the camera obacura. 

I have subatHutad for the chloride of iodine, chloi idr, 
of bromine, fnd have found nearly the same result; 


but I^prefer chloride of iodine as producing a bet¬ 
ter effect; and besides, on account of the noxious 
smell of bromine. The result of my preparation is 
such that I have operated in ten seconds, with the 
shme apparatus which, without any chlorine, re¬ 
quired four or five midutes ; when using only the 
original preparation of Daguerre, I have obtaihed 
an image of cloq/s in four eeconde.** — Athenwum. 

Salting Meat .—The method for which a patent 
has been lately taken out by Mr. Payne, is thus de- 
senbed.—The meat to be salted is placed within a 
strong iron vessel, which is closed in an air-tight 
manner, and the air exhausted fi^am it by means of 
an air-pump ; a communication is then opened with 
a brine vessel, whence the brine flows into the re¬ 
ceived, until it is about half filled ; the air-pump is 
then again worked to draw off every particle of air 
from the meat, &c. The brine is then permitted to 
fill the receiver, and a farther quantity is injected 
by means of a common forcing-pump, the pressure 
being regulated by a safety-valve loaded with about 
100 or 1501b. upoij the square inch. M'tcr remain¬ 
ing under this pressure for about fifteen minutes, the 
meat is cured, and may be taken out of the receiver. 

Extraordinary Phenommmi at Derby .—During 
a heavy thunder-storm, which happened recently, 
the rain poured down in torrents mixed with half- 
melted ice, and, incredible as it may appear, hun¬ 
dreds of small fishes and frogs in great abundance 
descended with the torrents of ruin. The fish were 
from half an inch ifALWo'iDcfi'eu'-Rmgr^tid a few con¬ 
siderably larger,^one weighing three ounces; some 
of the fish have vo^-y kird pointed spikes on their 
backs, and are commonlv called stickle-backs. 
Many were picked up aliveZ The frogs were from 
the size of a horse-bean to that of a gardcn-bcaii; 
numbers of them came down alive, and jumped 
away as fast as they could, but the bulk were killed 
by the fall on the hard pavement. We have seen 
some alive which appear to enjoy themselves, in a 
glass with water and leaves in it .—Sheffield Patriot. 

Engraving in Relief by means of Voltaic Eleclru 
city. —Mr. 6. H. Hoffman, of Margate, proposes 
certain modifications of the processes at present in 
use, the result of which he conceives will be found 
greatly superior. A flat copper-plate, such as is 
used by engravers, is to be covered with thick soft 
etching-ground ; in this grooves are to be scralched 
or cut, or dots stippled with a blunt or sharp point 
down to the copper, us in common etching: the 
plate is then to be immersed, and the copper depo¬ 
sited in the usual manner, and the electric action 
to be continued until * the deposit forms one solid 
sheet. The compound plate is then to be heated 
over a spirit lamp, so that the etching ground may 
be melted and run out. The plates arc then to be 
separated; and, after carefully washing with hot oil 
of turpentine, the engraving will appear, polished, 
sharp and perfect. 

Blood. —Dr. Carbonel, of ^arcek>na, has em¬ 
ployed serum of blood on an extensive scale in paint¬ 
ing. Mixed with powdered quicklime or slaked lime 
to p proper consistence it is easily applied on wood, 
to which it tfcus gives a coating of stone color, that 
dries quickly without any bad smell, and resists the 
action of sun and ral.h. The wood should be first 
covered with a coating of plaster, the composition 
must be mixed as it is used, and the serum must 
not be stale. It may be also used us a cemeq). for 
W.AU r pipes <tnd for stones in. building under water. 
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HYGROMETERS 

It 18 well known that the on is not only susreptrble 
qjf acquiring more oi lesh In it but oKo ot bi coming 
moreorle')S liftnid It beloiij^h therHure, to phi¬ 
losophy, to naeaburc thn degree ot mo ature, espe¬ 
cially as it has a gicat mfluence on the human body, 
on vegetation, and many othei ifTtcts of natuie 
This gave iise to the m\cntion of tho» A/z^rowe/r,**, 
an mstnimc111 propel fDi mcibuiing the hunnuity of 
the air 

«] As fir wood 13 hiUily susceptible of pitin- 
prating m the di^neis oi huiindity of the air, mil i 
has been conceived ot )pil>ing thl& } lopf ttv 11 rhe 
construction of one instiuiiKi I ('is 

puipobe, a very thin sn 11 fit boaid is 11 i ^ 

twovertudl imniovt d Ic | illaib so tint tl iht^ 
stand in a hon ontal dire ti ir f i it is in il e I U lal 
direction 01 111 it nc r >s its f 11 fl t hi inlrtl i 
kindb of wood lie distn 1 ly n istuic J he 
whole of the L o ml fihonl 1 b f mi cl c t pim s ot 
wood fl t aiioss the gru i nd ht tij,l tly b tvteii 
tiie pilldis when quite dry \s ihc boai 1 gels wet, 
It of course eip^mds and be imcs bei t, the d e 
of flexure shows the dcgicc f hn nidity Ini in 
vention is ingenious, yet of ht U ] clu il itility, 
The wood rctiins its moistuie a long ti i k ifui tiu 
air has lost that with .which it is chiigci bi- 
sides, the boaid grticmally btiomes less sinsil Ic to 
the impressions ot the air, nil tlui lore iritmcs 
]ittle*or no effect 

2 An liycrometei mav be made ilsi^of the I ud 
of d wild oat lived on a small column pi ic td in the 
centre of a round box, the other extremity ot the 
beard passes thiough the ccntic of the «.3\er ot the 
box, the circurnference of which is divid d into equal 
parts, ID the last places small index made of} ptr 
18 adapted to the extremity of the beard In oiilci 
to afford access to the air, it is necessary that the 
sides of the box should leperfoiated with holes, 
thut the air may have a peifec t pi sage tlirough it 
When this instrument is exposed to diicr or moistcr 
air, the amedl index by turning round either m the 
one direction or the otht r, indievtes the state of the 
atmosphtre, but this h)gronritter, which is exceed¬ 
ingly sensible at tirbt, gradually loses this propeity, 
coosequently, it is a \eiy imperfect iii^trumcnt 
S bubi>end a small circular jlate by a stung or 
piece of citgut fastened to its centie of giavity, and. 
let the other end of the btiing be attache^ to a hook 
According as the air ib moie oi less moist, you will 
see the soialf plate turn icmnd in one direction or 
in another. This small machine nuy be oovered 
with aheliglasb, topreventiU beingder n ged by the a 
gitalionofthe air, but thebell must beeIt^ffated ibovc 
the ba^ that the air may have access to the string 
4 If a piece of catgut or whipcord be made labt 
fet one extremity. A be oonieycd ovcrdittcicnt pul- 
lles, as B, C, D 1£, P tr, (hig 1), wefc to make 
aevera tunis backwnds and forwaids and if a 
weight P be suspended fiom the other cxtiemit}, it 
may bt easily ^een ll at it must rise oi fall in a more 
eenaibte ncr in oonsequenc of the moisture oi 
Oryness ul the air, accoiding 19 the number of turns 
beOcwards and foiwirds is greater But this will 
be indicated better if an index H K, turning on a 
|Avot If and placed in sucIi a manner that the part 
1 K diall be much looxcr than I U, be made fast 
to the extrettiity of the cord H The slightest 
dbange in the moiiliere of the air will be manuested 
iby the poi It K ot the Index 
^ iiyj^om« tcfjmay be constructed ilsqm the 


following inanucr —Extend a end, 5 01 0 fict in 
length htlwceiith supports A and B (li^ 2 1 and 
bUb^ti ifioinlliciniddleofitC awcight IMiya thiiad 
PC, flu weight will as before asitnd or descend 
according lo tlu degree of humidity ot the iir actu¬ 
ating tin index attache 1 to it, m a siui hi inannei 
to the fon ur in«‘tiun»»'nt 

(1 i?fisio nny nl&o be employed to indicate the 
di>uf*-s 01 iiioistui*'cf the an 'llie sound ot a 
flute IS hi Inr dullng div than uuring wet wcattiei 
^o also stungc 1 instnimcnt kit in tune aic. wtll 
kn \ i to icqi lit timng ig 111 i uh day or lour 
tity ire |liycl upon, not mcrtly bciiuso cf the 
stictchi g ot the strings, but because ot the 
thiT I lI a I lire of ( itg it the 11 exUnlM h- 
twe n two biikc'* bt put in a stii ot vibiitun 
b> b tc^ ^ to with any ccitain 1 cte in music ac- 
101 1 to u tumilg folk When the wcith 1 bc- 
conus inc i t? the, stiii g will emit a lowci souu 1 , 
and the cuitiaiy will be the case when the an be- 
clines duel 

7 Ihc balancehyqiomtfe} fswjcll known it ton 

sists of u ^c dc bcim susi ended on 1 | icnci stand, 
be 11 nil, *it (n end a iqionj^ed |) cd in sill and w'ltcr 
an 1 tu M Is Jind in the an 11 I at tin oil ci end 

1 weight will h IS f actly c pi \ dent to it So you 

iniyput 11 to fh *•. dc <f il lance aii} sdt tint 
xttixcts the n 01 lull <( the 11 nd a ccirispond- 
iiC w ighl Hit ) the tl i ale In tt t, ca‘?cs both 

of the s] ng 11 d tl t s id <1 sdt tins | it will 

sink down cunig danp wi llui, nd tln-uly null 
cate the Bt ( ft tu kiwuhtrL ^An index, to 

point out ihe hlknnc dtgucs of drought or mois- 
tuic miv be ( i^df ildj ted to it Ih iiistiuniciit 
is,* how eve 1 wui^etiiif iri} ot the rest | ic 1 salt, 
immciscd in moist ni, bcc\omes chir^td with a 
gieit deil of humidity, but loses it vciy slowly, 
when the air beco nes dry , | otasb, the chloride of 
liinc, and nuintious ntlar salts, even imbibe mois- 
tme, until they an reduced to a liquid state 

8 Ihe hygionjeters commonly sold at the toy 
shops aie canstructed on the principle of that dc 
SCI ibt d in pii agi iph No i One ot Um ni consists of 
a kind of box, the fore pirt of whi h itprcs nts an 
edifice with twp duors on 011c side of the metd 
plite which turns lound or as is substituted lui , 
merely i double, szrn ci Husptii ltd ImIhuc bean, 
Stan Is the figure of a jtispn with at unibrelU is a 
cktiii c frem the 11111, ani 011 the other, a person 
without a 1 1 1 01 in gay altite, ss if iwiie of the con 
tinuaiu (t i lie weather Ibe appe^nance Of one 
of these m is damp, and thit of theoth^, diy 
weather (s ijg 5 ) \norhu toy hygrornetei, 
upon the sanic princi] I , is nndc t > ieprcsc*nt a 
fiiir, with a large move bic cow] oxer his head, and 
beating 111 one hind i thcimomctcr that the instiu 
lueut niiy vciVi tic d ubk puipose of an bygro- 
nutcr nd 1 thcrmuinttck (sec h) llicbygio- 
inctiicil pirT IS xeiy eisilv construcUd 1 thiiid 
fb nc (k of the figi re piojuts a thin tm tube, about 

2 inches long, this tulc conics quite thf agb the 
fhill hoard upen which tic figu e^is nainted On 
the back pait of the hood is ole, which fils 
lo sc ly ovci the tube,, so th it, as fu is this is con 
ccincd, the hood may moxc round in hiiy diicction 
To tlu fiont qide of the hood, at a part coriespund- 
lug wiih the end of the tube is glued the end of a 
piece of catgut, the other end is diawu thiongh the 
tube and fastened by passing through the middle of 
a coik, winch AU the backward end of the tube 
thus, the catgut being fixed at one end, as it twists 
or untwists tvith changes* pf the weather, ihc bbod 
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is drawq o\f r the motik^s 1 ead if wet, or reata upon 
liift fehouldcia when diy. Iheae pretended hygio- 
nieteia can serve for no otb'r purpose thun toar^l%l‘^e 
thildren * Ihe philosophei must obistrvo tint as the 
vdiiihons cf huuiidity ate tranamltud to this in- 
atiument by dt^nca, it will m<li<ttte moisture or 
dioiipfht, eshen the state of the aiino‘*pluiL miy bt 
%try (hniKiit. The^ cucnm*'tin( e, too, of tlusc 
h^j^iomttiib iKinjjtjtncidlh plu^diu aroornnhcrt a 
hie IS kept, doth lotcontnbute Cefthf ii us<(iiIir'^> 

To pioduce a pirtect h,{,io oe*M, ns well is iny 
other piiilosophicdin«;tniintjn, wo ]uu*>t cull u the 
aid of acteuce, and with itb uiKUiiig \ iiiuiidcs sm a 
' < 5 *iidi, s( VI rttl jv* t h'Vftroinoti ra h ivc been con- 
htiuc^^fd, wc «<hill atpubint discnbi two ot |||e 
best ot Mkih— tiioae of PlofL^sor DanielJ, of Kint^’b 
iolloge, London, diiS of Mr Page To^ undei- 
stind the pinjciplg> upon whii h thtse instiuniints 
are constiucti d, it is to be puiiiiscd tli it ** the Uni- 
periture at which to be d iiositccL is a 

mcismt ot (h( moibtuie ot tb \ir ” I'c^iii i g to 
1 5, whiih 13 1 ie}>rtsu\l itiun of J) I Diir b\- 

4 ,rom^Yii,• the ball A is ot bluk il out 1 

mrh M d^^inctcr, and rouiuct^ with i liauspHuz t 
gli«s lull 1 ) ot the ^amo i/o, by «i bent tub ( ( 
one tighth ot an inch in diiinitir A ])Oitiori ot 
Md| hunc tther, sulhciciit to fill ihoiit thue-fourths 
ot tlu b II A, IS intioductd, a binnll mricuiul 
tUeiniometd, with an clongdtid bulb, is fixed inside 
the limb A B, «iiul the atmosphciu ui btin^ix- 
pi lied, ^he whole is herini. tic illy si did Jlu bill 
D 18 co\^td with 1 unde Is sup- j 

port d oa a biass atctn I G, on^ wl i ii is anothii | 
dclji ite Iheiinomi tci. TIu tube i ii berimoxed 
from the spring tulie U , Aid tTii wh;li i i^tniiUint, 
with a))liiiil ot itiKr, nt itl> puked lu a box, which 
may he i urnd in tl e poiki l 

T1 c iL> j I int, and, c onstrpu ij**!/, theliumiditv cf 
the air, is ascirtimcd thus Itu ithir hung nil 
bruu(,ht into tl e bill A, by mu i k •• thi tube, 11 e 
bills lie phc( d p ipuiduulirl}, the t ii,iritiie 
01 the ur is not d by the common thunomitu, 
whii h is it^ i I < d to the centie ot ijnd V 0, ii <1 i thu 
IS gradu lly d i pp d on tlu muslin r%iji ol l>, — 
Thfc cold produ cd by the cvi|>oi itiOn ot the 
etlicr, condf is(s fit cl stie etluu<.il ' pot i ithm 
th bill, audit the tl union etu in lu Cbi Im b ( 

Ot iKtuI it tbit ins! Ill v;e obtnn tt c t i - 
jjnnf of an ''t tl c temp i Uure honii \ j cV c llui 
th yn n cKi To a^'U lUiu tlie de^iu it hiuiilfj, 
tu II Jst hau »ei to a SI t ot t '•i i ini d 
tor the pm I o t whuh nin) bt toi i I \s d v in dy 
C( n^'lnictt d 1 J l)i D ll m, lorfvtiyd uueci the 
tlurnoriuUi, ui then h xollme ot the 
( III si r Iiansu tions,*^ oi* by the folk win ' ♦ior- 
i,mh, whuh avceitain tlm moistuic contained m a 
foot ot u tts wu„lit in gi mis WiU be iqud to 

. where / is the tcinicutifre of thoex- 

11' X f^ 

i ‘ d and p the elasticity of the ethereal xapor, 
^lirtcroperataie bhowu by the intuior theiino- 
ni Ui • ^ • 

The insfriiment inxcnted by Mi Junes, is dc- 
suibid in the '‘Tracts of the Soiuty of U&tful 
K 1 >^l<dgc,” as being on exactly the same prii\piple 
as the original invention ot Darnell,•but simpler in 
i nrtiuiUon, more compact, and less expensive*.— 
Its ipjitai uuc would ccrtilnly scarcely imply as 
luu h Jr is s^en m Figure i, and consibCs of a de- 
•u ire itieiciiiiil thermonietci,*with its tube at A B, 
V;it bO as to onng its cyLniUical boll C pirallcl 
wiia and at a little distance from its etv'^a* The 


bulb IS one inch Ion;, and is tummated by a sur- 
faie of black glass whuh projects somewhat beyond 
the btdis of the bulb. The bulb below the flatltnvl 
suifuc IS (o\crid With black xilk Ihe in«ti iincnt 
lb supjmiud on tin wire BF, which is ittachrd to 
tlic S( lie b\f i pi\ot at top tint allows the bluk 
surfiu to ^ I m< Inud to the tight, and tho whole as 
111 the (asc ot tlu f i i ci instnimcut, ib, with a phial 
o^ithti, corita m I 1 I a sm ul cisc Mhin used, 
the fi^mpcntuu of tlu an fs fust noted; the etlier 
is]oui(d on ilu. sdk (over oi the bulb, and the 
condi isatio 1 of tU d v\ is seen on tbeblickex* 
tiemity (f the bidli he Cikulatioii to hnd the 
digue of humiuity li ihe same is before, an ordi¬ 
nary thci ouH ' 1 must be uscll along with this m- 
stiujfuat,—Dm 1 11 s lus oiu attuhul to it- ^ 

CALOrU’D PICTURES. 

Mr. n r. Tuiioi, so well known foi his rc- 
biauhts and dispo\rne», lelatne to photoginphiO 
di iwiii >' niid ot wlmli irt we have, fiom time to 
time, i((oi 1 d the ) io.,r(bS, his been and is still 
o(ui] ul \M h th( mtiribtmg sul>ject, and seems to 
ha\(« bi ought it to a (Ugree of perfection hitherto 
unknown wi uh the following p4pcr, read at the 
last medmg of^tlu Royal Society, will show. Our 
rcadeis will, by < unpmson, tern irk thit there are 
so miny points about it so entirely dilknnt ftom 
the old process, that it may justly be considered a 
new ait <iltogith(r, aqd ab such, Mr, Talbot has 
gi\cii It tic m\v nime of Cahh/pe, We give Mr 
Talbot'*- pi|rt r enliie, ami neaily verbatim, 

l^Hpoidiai of the Papet —Take a sheet of the 
best wilting piper, haxmg a smooth surface, and a 
close m (l evui fixture. The wateimvk, if any, 
should be (ul off, h si it shoiil I in]m e the appearance 
of the putiiit Jii Hohe ]0d grtiiis of <iystalh/ed 
11 trite 1 1 il\ii 11 I' f unres of d**» died watei — 
\\ i h the 1 1 1 w lb this solution, wiih a soft biush, 
anon *- k, i 1 put i muK on (hit tide whereby 
to know it uu I)iy the piper onlitiously ajt a 
di taut hre, oi ik kt it diy sjumtaneously in idark 
loom. Wl in diy ,*01 m uly so, dip it into a solution 
of iodide ol potassium, (ont unu g bOO greins of that 
sslt (li*^so!vid m on pint ot witii, and let it stay 
two or till (I im nitis in this s )ut on. Then dip it 
into i vi s 1 of vatcr, diy it l^htly with blotting- 
psper, sii I 1 sii di} ng It at a tin, which will not 
in|nri ti i ven I 'i Id ) it tty nf ir y or else it mfiy ha 
1 it to liiy P\ mt M u ..fy All this ib best done tn 
the L\ niii bye in iUIm it lie piper, so fir pre» 
p ird, (he luthoi ( ii''> ioUz^dpupa^ because it has 
a umhnm pik yi How k itm; of iodide of silvci. It 
IS s< 11 rely HUHiiive to light, but, ne\eitherle8S, it 
ouirht to b( kejit m a poitfolio, or a drawer, until 
w init d f >r us • It may be kept for any length of 
time nitlmut spnlmg oi nmhrgoing any change, if 
piotdk J ^tum tlu Jvht Ihib is th » hist pait of 
the piipu itn n of Calotype paper, and may be per- 
to.med at any time. Ihe remaining part is best 
dcfirn 1 until shortly before the piper is wanted for 
use Vi hen th it Umc is aitived, tikje a sheet of the 
lodfzedpaptr and wxsb it with a liquidpiepared in 
the tolbwing niunuei —Dissolve 100 giaius ('f orya- 
talhzed nitrate of silver in two ounces of distilled 
water, add to* this solution one-sixth of its volume 
of s long acetic acid. Let this mixture be called A** 
Make a saturated solution of ciy^tallized gallio acid 
in cold Mibtilled water. The quantity dissolved la 
vt ly small Call this tolulion B. When a sh^t of 
p pci H wanted for usts'tnix togotbu the liquids A 
md B in cqugl volumes, but oply mix a small qtlau-L 
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iity of them at a time, because the mixture does not 
keep long without spoiling. 1 shall call this mixture 
(Jie ffallo^nitrate sUver. Then take a sheet of 
iodized 2 )aper and wash it over with this gallo^nitrate 
of silver^ with a soft brush, taking care to wash it on. 
the side which has been previously marked.* This 
operation should be performed by canulelight. Let 
the paper rest half a mitiute, and then dip it into 
water. Then dry it lightly with blotting paper, and 
finally dry it cautiously at a tire, holding it at a con- 
aiderable distance therefrom. When dry, the paper 
is tit for use. The author has named the paper thus 
prepared Calotgpe paper^ on account of its great 
utility ill obtaining the pictures of objects with the 
camera obscura. If this paper be kept in a |>rc8s it 
^ will often retain its qualities in perfection for three 
* months or more, being ready for use at any moment; 
but this is not uniformly the case, and the author 
theirefore recommends that it should be used in a few 
hours after it has been prepared. If it is used imme¬ 
diately, the last drying may be dispensed with, and 
the paper may be used moist. Instead of employing 
a solutum of crystallized g.illic acid for the li(|uld 11, 
the titlcivre of galls diluted with water may be used, 
but he does not think th6 results are altogether so 
satisfactory. % 

Use of the Paper .—^Thc Calotype 2 ^a 2 ier is sensi¬ 
tive to light in an extraordinary degree, which 
transcends a hundred times or more that .of any kind 
of photographic paper hitherto described. This may 
be made manifest by the following cxperinieiit:— 
Take a piece of this paper, and haviru; covered half 
of it, expose the other lialf to daylight for the space 
of one second in dark cloudy weather in winter.~ 
This brief onoment suftices to proJHice a strong im¬ 
pression upon the paper. But the impression is 
latent and invisible, and its existence would not he 
suspected by any one who was. not forwarned of it 
by previous experiments. The method of causing 
the impression to become visible is extremely simpls. 
In consists in washing the paper once more with the 
gnllo-nitrale (f silvery prepared in the* way before 
described, and then warming it gently before the tire. 
In a few seconds the part of the paper upon which 
the light has acted begins to darken, and finally 
grows entirely black, while the. other part of the 
paper retains its whiteness». Even a weaker im¬ 
pression than this may be brought out by repeating 
the wash of gallo-nitrate of silver, and again warm¬ 
ing the paper. On the other hand, a stronger im¬ 
pression does jiat require the warming 2f the paper, 
for a wash of the gallo-nitrate sudices to make it 
visible, without heat, in the course of a minute or 
two. A very remarkable proof of the sensitiveness 
of tb» CfldOtyph paper is afforded by the fact stated 
by the author, that it will take an ioipresslQii from 
simple moonlight, not concentrated by lens. If a 
leaf is laid upon a sheet of the paper, aa-image of it 
may be obtained in this way in from a quarter to 
half an hour« This paper being possessed of so high 
a degree of sensitiveness,* is therefore well suited to 
receive images in the camera obscura. If the aper¬ 
ture of the cbject-lens is one inch, apd the focal 
length fifteen inches, the author tind.s that one minute 
^is amply sufficient in summer to impress a strong 
image upon the paper of any builtling upon which 
^the suti is shining. When the aperture amounts to 
one-third of .the focal length, and the object is very 
white, as a plaster bust, ikc., it i^ppears to him that 
one,second is sufficient to obtain a pretty good 
image of it. The. images thus received upon the 
Calotype paper are for the most part invisible im¬ 


pressions. They may be m^de visible by the pro¬ 
cess already related, namely, by washing them with 
gallo-nitrate of silver, and then warming the paper. 
When the paper is quite blank, as is generally the 
case, it is a highly curious and beautiful phenome¬ 
non to see the spontaneous commencement of the 
picture, first tracing outetbe' stronger outlines, and 
then gradually filling up all the numerous and com » 
plicated details. The 'artist' should watch the pic¬ 
ture as it developes itself, and wheq, in Lis judg¬ 
ment, it has attained the greatest degree,of strength 
clearness, lie should stop farther progress by 
washing it with the fixing liquid. 

The fixing process ,—To fix the picture, it should 
^ first washed with water, then lightly dri^ad with 
motting paper, and. then washed with a solution of 
bromide of potassium y contming 100 grains of that 
salt dissolved in eight or ten ounces of water. After 
a minute or two it should be again dipped in water 
and then finally dried. * The picture is in this man¬ 
ner very strongly fixed, and-w'ith this great advaii- 
Uige, that it remains transparent, and that, there¬ 
fore, there is no difficulty ui obtaining a copy from 
it. The Calotype i>v;ture is a neyniiro ov^:y hi which 
flic lights of nature arc represented by shades ; but 
the copies are 2 ^ff^ilice^ having the lights conforma¬ 
ble to nature. They nh6 represent the object in 
their natural position with respect to right and left. 
The copies may be made upon Calotype paper in a 
very short time, the invisible impressions being 
brought out in the way all cudy described. But the 
author prefers to make thi: copies upon photogra- 
l>hi(' paper, prepared lu (ne way which ite originally 
described in a memoir read to the Royal,. Society in 
February, 1839, and which is made by washing the 
best writing paper, first with a weak solution of 
common salt, and next with a solution of nitrate of 
silver. Although it takes a much longer time to 
obtain a copy upon this paper, yet, when obtained, 
the tints appear more harmonious and pleasing tq 
the eye; it requires, in general, from three minutes 
to thirty minutes of sunshine, according to circum- 
stanccs, to obtain a gooc| copy on this sort of pho¬ 
tographic pAper. The copy should be washed and 
dried, andxhc fixing process (which may be deferred 
to a subsequent day) is the same aa that already 
mentioned. The'copies arc made by placing the 
picture upon the photographic paper, with a board 
bclow^ and a sheet of glass above, and pressing the 
papers into close contact by means of screws or 
otherwise. After a Calotype picture has fur^ 
nished several copies, it soiftetirnes grows faint,* 
and no more good copies can then be made from it. 
But these pictures possess the beautiful and extraor¬ 
dinary property of beii^ .susceptible of revival. In 
order to revive them aud 'restore their original (ap¬ 
pearance, it is only necessary to wash them again by 
candlelight with gnllu-nitrate of silver, and warm 
them; this causes gll the shades of the picture to 
darken greatly, while the white parts remain un- 
afTected. The shaded*parts of the papi'thus ijc- 
quire an opacity which gives^ a renewed spirit and 
life to the copies, of which a secoinl series may now 
be taken, extending often |;o a very considerable 
number. In reviving tbc picture it sometimes hap¬ 
pens that vijrious details* make their appearance 
which bad not before been seen, having been latent 
all the time, yet, nevertheless, not destroyed by their 
long exposure to sunshine. Tlie author terminates 
these observations by Stating a few experiments cal¬ 
culate! to render the mode of action of the sensitive 
paper more fami^iaf.—L Wash a piqce of the iodized 
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paper with the gallo-nitrate; ^expose it to daylight 
tor a second or two, and then withdraw it. The 
paper wilt soon begin to darken spontaneously, and- 
will grow quite bhick.—2. The same as before, but 
let the paper be warmed. The blackening will 1)e 
more rapid in consequence of the warmth.—3. But 
a large dre^ of the gallo-nitrate on one part of the 
)%per, and moisten anotjier part of iUmore spartngly, 
then leave it exposed to a very^faint daylight; it 
will be found that the lesser quantity produces the 
greater effect xn darkening the paper ; and, fn ge¬ 
neral^ it will be seen that the. roost rapid darkening 
takes place at che inoraent when the paper becomes 
Aearly dry ; also,- if only a portion of the paper is 
inoisteifed, ^it wtU be observed that the edges or 
boundaries of the moistened part are mure acted on 
by light than any other parl> of the surface.j—4. If 
the paper, after being moistened with'the giillo- 
nitrate, is washed with water and dried, a slight 
exposure to daylight no longer suffices to produce 
so much discoloration ; iiideeil it often produces 
none at all. But by s^ibsequently washing it agapi 
v/ith the g'^llu-uitrrite and warming it, flie same de¬ 
gree of difcoloiatioii is develc^)od as in the othiT 
case (experinients 1 and 2). The dry paper appears, 
therefore, to be equal, or superior iu sensitiveness 
to the moist; only with this difforeneb, that it re¬ 
ceives a virtual Tnsload of an actna! impressiiiri 
from the light, which it requires a suhse(|uent pro¬ 
cess to devolopo. 

IMPjfq^EMEN’i: DAGUEEllO- 

The urgency with which the art&ts of Paris have 
demanded from 'MiDaguerfciniormation respecting' 
• a new discovery of )iisei*elative,to the Duguerrotype, 
appears to Jiave forced a coimnunication from him 
earlier than he would, liim^elf, liave chosen to make 
it—his experiments not being complete—not having 
yielded, as yet, perfect evidences of the extraordi¬ 
nary artistic* results which he expects from them. 

. M. Arago, at the sitting of the 2Sth June, explained 
to the Academy the. new principle of which the dis¬ 
covery consists, but on the authority of M. Daguerre 
alone, and without the production of any spe<Mmens 
in proof of his assertions. Contrary to what avc 
had before imagined, M. Arago withholds tlie sanc¬ 
tion of his authority, declaring that he has not, 
himself, seen any of the experiments or results ;— 
but Jhc principle itself is one of greater importance 
in its scicn^iAc bcarmg, than for any artistic appli- 
jQ^Uoff pf which it is susceptible. The histocy and 
descripti(»hw{*^Ulc discovery is as follows:—Aban¬ 
doning the search*,'In‘whtt*'*.aojnaiiy have been 
engaged, after some fresh substance ibW sensitive to 
the action of^light than those hitherto emp\u5®^» 
M. Daguerre 'submill^^d his plate, merely washed 
with iodine, in the ordinary manner, to the influence 
of electricity ; and found that it had attained suiih 
oil e xccK^ e degree of seiisiUility, that no mechanism 
effete^rtnncleiitly rapid in its action to expose it 
uniformly to Ihe^pression of light—that is, a plate 
so electrified andpUced in the camera ob^cura un¬ 
dergoes, during the one unapprcciablc moment 
odenpied in opening and shutting the diaphragm 
which covers tlie objective glass, suchmried degrees 
of impression, that the portion first brought into 
Contact with the light is .already too profoundly 
marked ere it can touch the later portions. The re¬ 
sult is'^ confused and clouded Image. To meet the 
diffienlty. M. 1).,guerre states, that he has employed 
a lubsUace, (which, however, he does not name,) 
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less sensitive than the ordinary comblnatipu pf io¬ 
dine with silver; and, iu the next, instead of sub- 
jecting his plate to the continued action of the 
electric fluid, he adn^its the intervention of tins 
mysterious agent for a single instant only. In more 
precise terms,|tbe plate so prepared and disposed iu 
the camera, may be c^xposed, without injury,, to the* 
aotioii of the light for a certain time*; and to com¬ 
municate to it tlic exquisite sensibility in question, a 
single electric spark suffices,; after which, the plate 
resuming its inertness, time, is afforded to withdraw 
it from the influence of the light—and the operation 
is complete. It is not easy to imagine the artistic 
effects which will result from this remarkable dis¬ 
covery ;—from the lajiid action of the eflcctric spark, 
vast assemblages of men, in the moment of arri- 
matiCu and impulse, may be caught for eternity, wif\|^ 
the gesture of the moment in the limbs, and its ex¬ 
pression on the lips of each. History may he writ¬ 
ten, by picture, even while its dce/ls arc acting ; and 
nature, in her subtlest nuncincnts, be painted by 
herself. M. Oague?rc, howoier, is not satisfied 
with such rtsiihfl he has yei;, obtained; ami, in 
yielding to the deinaiirl for his secret, has declined 
confiriniug it by his s]ieciinens, till he bus suceceded 
in making thenvpertee.t. Meantinu*, the important 
part of his eomummcaiion is the seientihe pheno¬ 
menon, itsiit—tins wondciful eftcet of electricity 
on the ehemieal combinulion, exposed to the action 
of the rays of light. 

• IwIGHT. 

The cause of those sensations which we refer to the 
eyes, or that which produces ibe sense of seeing. 
The phenomena of light and vision have always been 
regarded as one of the most interesting branches of 
natural science; though it is only since the days of 
Newton that they have been examined with such care 
as to afford grounds for any safe speculation re¬ 
specting the nature of light, and the mode of its 
propagation tlirough apace. But the solution of 
these two questions is involved in very great difficulty, 
for nolwithstauding the splendid discoveries of that 
immortal philosopher, and the long train of iutc- 
rcsliiig anil important facts which have been inves¬ 
tigated since his time, and more particularly since 
the beginning of the present (xnlury, the true theory 
of ligli^ still remains an enigma. This docs not arise 
from any ditficulty there is in framing uii hypothesis 
which shall^alford a mechanical explanation of the 
various phenomena, but from the circumstance that 
more hypotheses than one have been imagined by 
which all the phenomena can be explained, hot 
merely in a general way, but witli||he precision of 
numerical calculation. 

Propertiefi of Litjht, —Experiments of the simp- 
lest and mo:^! familiar kintl suffice to.show that fight 
is Luminous bodies m all directions. 

Provideu intervenes to intercept the light, 

they are seen irf 'ill situations of the eye. Thus, 
the flame of a lamp from cvery.part of the 

, sjihcre of which it occupi^'/ill^ 
same is the case with respect to iL phosphorescent 
body, an electric sp-irk, a ball heateiT 
light having any other source. The sun throws its 
light, .not only*on the earth, but on the planets and 
comets, and every other body in the firmament. 

Another prope^ of fight is, that iu a homoge¬ 
neous mediurii it is always propagated in straight 
lines. This is evident from various considerations. 
The form's of shadows correctly represent the out¬ 
lines of the objects which produce them, as seen 
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from the luminous body, which could not be unless 
the light proceeded in straight lines from the ex¬ 
tremities of the objects to the borders of the shadow. 
If three plates of metal, each pierced with a small 
hole, are placed at .some distance behind each other, 
and in such positions that the threeIjoles are exactly 
ill eng stiai^lit line, the light will pass freely through 
them ; but if-the holes are not exactly in a straight 
line, no liirhl will pass. In bke manner, if a num¬ 
ber of similHi* objects arc pliced beliiiid each other 
in a straight line, the first veiukts all the others in¬ 
visible to an eye placed in the same line. Wc 
cannot see through a bent tube. 

A third prop Tty of light is, that it requires time 
for ^ts propagation. The velocity with which it 
passes from one point to unothn* is, however, so 
^great, that, with respect to.*ir>y terrc«liid (li.sf«niiocs, 
the ))assage may be considered as instanlancous.. 
ilut astronomy furnishes tlic rre.ins, not only of 
.detecting its propagation, but of ineasuritfg its ve¬ 
locity with great precision. The eclipses and emer¬ 
sions of Jupiter’s s.'itellitca become visible about 
]G rtjin., 2G see., eai litu when the earth is at its 
least distance from Jupiter, than when it is at its 
greatest. Light, therefore, occupies aijove a quar¬ 
ter of an hour in passing Ihrough^the diameter of 
the eartli’s orbit. Now, the sun’s distance from the 
earth being nearly 115,000,000 of miles, it follows 
that light must travel through space wdth the pro¬ 
digious, though finite, velocity of 102,r)00, or nearly 
200,000 miles, in a second of Lime, and conse¬ 
quently would pass round the earthrin the eigiiiii 
part of a s(x*oud. Astounding as this conclusion is, 
no result of science rests on more certain evidence. 
It i.s also proved, hy the phenoinen.a of aberration, 
that the light of the sun, planets, and all tlic tived 
stars, travels with one and the same velocity, 

AA'hcn light in its progress encounters an obstacle, 
or enters a ditferent medium^ it undergoes ccitain 
modifications, depending on the nature of the body 
on which it falls, or the nicnium into which it c.itcis, 
Wlicii it falls on a smooth iTnli.^hcd surface, a por¬ 
tion of it-is regularly reflected ; that is to say, it is 
returned from the surface at an angle equal to the 
angle of iiieidcnce, and pursues its course in at 
straight line as before the reflection. The quantity 
of light thus reflf*cte<l depends on tlie nature and 
polish of the surf.ice, and on the angle of incidence, 
being greatest when that angle is small: but it is 
calculated that even the biiglitt.'^t, and niost opaque 
surfaces, mcrcary for cvaujpk, do not rcllccL more 
than three-fourths of tiic incident-light. Anotlier 
Ijortion of it enters the inefliurn, and there (if the 
medium is h^ogenous,) purhiles a rcctilinc^ir 
course, but dil^iiig from its former direction. In 
' this case it is said to be refracted. The angle of 
-refraction depends on the nature of the nu'diuni, 
each difrcrcrit medium having its own peculiar lajyg 
action on light. In nwny media, 
the liquids and moat of the uncrysUdit from its ori- 
the whole of the refnreted ligl,-. in rnriny others, 
ginal direction at the snciba, part of the refiacted 
as fn moat crysw^tirsc, and anolhcr part it a dif- 
. light follo'vfiia two poitioiis acquiring, at the Fame 
tw, airfereiit physicil pro|)(irtie«,.' la this case 
the refraction is aajd to be douI)[f. A third portiou 
fit the light fdlling on a 'bodyU neither reflected 
nor refracted regularly, but is s(W:tered in all direc¬ 
tions ; and it is tliis portion which renders bodies 
visible. All bodies on which light falW absorb a 
ct'i tia^ part of it; more or less in proportion to 


the opacity. In perfectly opakc bodies the absoip- 
lion is fidal, ami tixe light does not penetrate to 
u sensible depth under the surface, lit others it 
penelnites farther; but even in the nwst traiis- 
pjiitut it is gradually stitijsd and lost. A depth of 
0!dv seven feet of pure water is required to e.\lin- 
guish one half of the incident light. 

Solar light, fcfracled by a prism or other body-; is 
scpanfcilintoii multitude of rays of different colors, 
cuch of wliicli .afterwards proceeds in,its course in¬ 
dependently of all the others. These differently 
cqjored rays possess different physical properties^ 
and different degrees of refruiigibility. It is to this 
dispersion or set»aratiou of light by refraction that' 
we owe all tlie pleasure derived from the variegated 
hues of natural boiVirs. The iitv< stigation of the 
laws of the disprrsion*of the colored rays forms the « 
hubjcct of vhromatlcst. One of the jirincipal facts 
connected with it .is, that thedispersiou of the rays 
by difrcrciit refracting substances is not proportioned 
to the refraction; the dispersive power of some 
substances being greater than that of others, while 
their i efi acting power is less. This fact led to the 
important diacovery of the achrovnitic \elciivo 2 )c. 

• Light, on being regularly reflected or refraeted, 
undergoes a modification termed jmUirizaiton^ in 
virtue of which it j)rebeuts,on encounteiing miotlier 
medium, different phenomena of* relleetion and re- 
’ fraction from tlivise presented by light which has 
not undergone such modification. When a ray of 
light, having acquiied this modification, i'-made to 
to fall on a plane rfflej|tiiijL ^iifaec undT a certain 
angle of Ine,idt'neefiio portion of it wilf de reflected; 
the whole is traifsinitted or absorbed. Mat, in the 
case of ordinary lit\bt, *-80016 pVntion is always re¬ 
flected from a polished si?rfaee, wdiatcver be the. 
angle of incidence ; t.he light has therefore acquired 
the property of biing acted upon in a imrticular 
wa)^; whence M#ilus,* who first investigated this 
subject ill a ]ihilosb])bical mantier, gave the pheno¬ 
mena the luime of pofanzafio7t, from its analogy to 
the eflVct produced by a magnet on a stries of 


neeuies. 

The last pro]'erty of light which \ve«jh:ill notice, 
as important tow^arils forming a theory of i?s propa¬ 
gation, i.s lhat to which Dr. Young gave the name 
o{ Under ccitain circumstancca, the 

rays of light exereinc a mutual intluenee on each 
othiT ; ine.ieahiii'jf, dhninishing, or modifying each 
oth{'r*s elle.els iiec/)rdmg to certain law'S. This 
mutual action of t.be rays on^acli other, gives rise ^ 
to a great number of the rnosWiitricate phenomena 
of ojities, and affords a sulficiently simple Apiana- 
tioff of them, in numerp»’'' "'***^^^ no othor ex¬ 
planation h:is,^ 7 * * ”t^er hypothes^ 

Xh‘ • ’ ^ Ivi'o di/fercrj^ tlu^ries have 

divided the opinion of idiilusophers, respecting 
nc naturp and propagation of light. One of these 
conMsU in supposit.g iL lo be composvd of pari ides 
of excessive minutf^uess, fiom the lunii- 

noiLs body with a* velocity equal to neaff/*£W0,W0 
miles in a second. This hypo|hebl«?' was adopted 
by Newton, and, till recently,’has" beeft acquiesced 
la hy 1.10 greater number of writers on optics. The ' 
other Iiypothcsis supposes ligl.t to be jaodubed by 
tao vibrations, or uuCulations of an ethereal fluid, of 
gi eat elasticity, which pervades all space and peiie- 
all siibstaoces„w and to which the Jumiiious 
body gives an impulse wir'eb is propagaU'd with in-' . 
coiigeavuble rapidity, in spherical superficies, by a. 
sort of tremor or undulation, as sound is conveyed 
through the atmbspJierc, or a wave along the'sur. • 
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faoc of water. Both of these hypotheses are ren¬ 
dered probable by tlie great number of phenomena 
of which they atford a mechuaical explanuliun; bat 
they are both, also, attended with very great diffi¬ 
culties. Other theories have also been proposed j 
but they have not met with such general attention 
from philosophers as to make^it necessi^ry to.explain 
then. • 

fTo hfi cihiiiiutfd.) 

MOSAIC pictures! 

It is well known that Mosaic-work consists of vari¬ 
ously shaped pieces of colored gla>s enamel; and 
that when ihese pieces are •cemented togetlicr, they 
form those regular Ind other beuutiPnl tigure^s vvhi(*h 
corijj^titnte tessellated pavements. Thche pavements, 
the work of the ancient Ivoiiiaos, Iiave fietjuently 
been dug up in England and other countries. * The 
prizK’ipdl manufactory of Mosaic pictures, in tlie 
present day, is at Rome, and belongs to his Holi¬ 
ness the Pope. 

The biiihliiig' iu which the establishment is situ¬ 
ated is large, and conjLnins' a collection M* enamels 
drawn into ijve form of stieks. ^j^hesc are arranged, 
according to their colors, in an extensile buit of 
rooms. The number of b’^uies of color is 17,000. 

The ctuinul, consi.*=ting of glrss mixed with me¬ 
tallic coloring malUr, ib h.cuted for eiglit days in a 
glass-house, each color in a separate pot. Tlie 
melted onauiel is t.iken nut with an iron spoon, and 
poured ou polbhed marble placx d hori/ontally ; and 
another ilaLinirblo slab U laid iii)on the surface, so 
that the enaWl cools into I'dv. xf»ri« of a round cake, 
of tlift’thick 11 Ohs of int'hp 

In order lo dj\iih^lhe cakti> ink) smaller pieces, it 
is pkeed on a sharp sled anvil, called Ligliulo, 
which has the-edge U]>pTrmo&t; and a btrok/'of api 
edg^ hammer is givi*ii on the uppi r surface of the 
cake, which is thus divided into long paralldopipcd’>, 
or prisms, whose buses are YV'h^ of iin inch square. 
These parallclopipeds arc again divided across their 
length hy the tagliulo and hummer, into ])iccos of 
the length of of an inch, to ‘be used iu the 

Mosaic pictures. Sometimes the cakes are made 
thicker, and the pieces laiger,* 

For smaller pictores, tlie enamel, whilst fused* is 
drawn into long pariillclopipcd, or quadrangular 
sticks; and tliesc arc divided across by the tagliulo 
and hammer, or hy a file ; sometime^, also, tbebc 
pieces are divided by a saw without* teeth, consist¬ 
ing ol» a copper blade and emery; and the pieces 

■» arc sonieliuff!& polished on a horizontal wheel of lead 
with emery. 

Gilded Mosaic is formed by apjilyvng the gold- 

, leaf on the hot surface of a* brown enanud, imme¬ 
diately AftdV th^ enamel is t^cn from the furnac;e ; 
the whole put into tlic furnace ag lin for a .short 
tihie, and when it is taken out, the gold i-* firmly 
fixed on the surface. In five gilded enamel, used in 

• Mosaic, at Rome, there is a thui coat of Iran^pareat 
^/awrovgjjjjhe gold. * • 

InJancient Romans, besides the enamel for Mosaic, 
made other i#‘orbS''ia V .namcl, Wiiiklemaun incn- 
tioua ancient titii-s of a kipd of glass or enamel, for 

* paving the doors of rOi)m.i; and be dcscri})e$a bmrdl 

' picture composed of iilhnents of enamel of different 

colors, agglutinaicil together by (nsiofl, eacli trans¬ 
verse* section of tliis gavo a pietui'c like that at the 
extremity. Tlie antique pasAss, or artificial gems, 
are also products of art ulhod to enamel. 

•Aiiciently, the paste in which the pieces of Mosaic 
westif imbedded, ealloc!, in Italy, stuccol was com¬ 


posed of a measure of quick-lime quenched in water, 
and three measures of pounded marble; these wtre. 
made into a mass w'ith water and white of eggs 
and this was called Marmoratum : but this paste 
hardens too rapidly, so tluit it is hard bofoie. the 
workmuji luis ti^u* to insert the pieces, nnd it is in¬ 
jured hy damp more readily than the cement made f 
with oil. 

Tlic^wste novv used, is composed'of a 'ncasure of 
quciielicd quirk-liiuc, and three incuburcs oi pow- 
dcied truvortiiu! stoiu*; lijc.se arc mixed with linseed 
oil, and uiv ^tirrld and worked up every day with a 
trowel. The mass ib at first level on the surface, - 
but al’Lcrwarils swells up. Each day some oil is 
ndded, to prevent the in.ass from becoming dry and 
intractable. The mass is ready in a shorter lime in 
warm weather than in cold ; in summer the muss is 
at its perfection in twenty days ; this is'kiiovvn from 
itb ceasing to swell, the water that was in the lime 
ha\ iog cvuporatiMl; the nunss is tluai uniform 
throughout, like an ointment. In winter, and .when 
the air is moist, it requires a month to biing the 
pa>tc to perfection. * 

'J'lic wall to wdiich the Mosaie is to be applied, 
mcbl have tlic lime taken filf its sarfaec ; I hi n fur¬ 
rows, an inch dee^), me formed on the wall, to fix 
the cement. For the same jmr]if<se largi^luviiled 
nails arc driven in, and wjrc is btvetehed from oiic 
nail to another. Alter thi-i, the wall thus prepared, 
is ])aiiited over wilh linseed oil. Then the Cement 
is laid on, to the cvtenl of a suiface of as nirny 
inches as can l^ executed bclorc the cement drus. 
The plasticity and. softness of the rement laats‘about 
twenty days; after that the oil exudes, and the lime 
and travertine become a hard iiulss. Tlie cement 
made wilh linseed oil is yellow; that made wdtli 
white of eggs is white, and the white cement is con- 
bidered to be a character for distingiisliing the old 
Mosaic from the modem ; but some of the modern 
is also iiKide with white cement. 

MEDKhVL aiJxVUTlES OF SEA-WATKR. 
Tw’^o very important agents, endowed with peculiar 
virtues in reference to the human constitution, have 
of late years been much commended and employed, 
in the practice of medicine. 1 allude to iodine and 
bromine—both of which have been detected by recent 
analyses in sca-w'ater. Independent of these, there 
are otiicr very active ingredients in sea-water. The 
first is chlorj^e of sodium, which exists in the pro- , 
portion of I to 35, or, in other words, a pint qf sea¬ 
water contains 2164 gr.ains—that is to say, .some¬ 
thing less than J- oz. of common salt. The second 
is what medical men cal! muriate of magnesia, which 
is a combination of chlorine wilK magnesium— 
a salt ciulnw'cd with well-marked jiroperties on the 
human frame, alid wdiicU constitutes one of the active 
ingredients of Fullna water. To complete this 
analysis, it %liould be staled that the same pint of 
sea-water conlains also 18 graiiLS and 4 of Epsom 
salts, 11} graiiis of sulphate of lime, with a very tri¬ 
lling quantity of oarbtunite of lime. After this ac¬ 
count it will be readily admitted that seorwater is, 
i.i fact, a mineral water to all intents and purposes, 
and that we may, therefore, .look wilh as much con¬ 
fidence for beiMsficial elFccts from its employment, 
vlu^hcr externally of internally, provided it bo jmli- 
ciously recommended, Uif from the employment of 
other mineral waten|—])roportionate to, and in ac- 
co^dance with, the^ respective chemical composi¬ 
tion.— Gramilie's Spajf (f England. 
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NOTES ON THE MONTH OP JULY. 
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TIIK \NIMAL KINGDOM. 

Jlit'ds .—About or before this Heasoii most* jJjiig 
birds become silent. The Blackbird, the Pippet 
Lark, the Willow Wren, and several other birds 
though they become silent now, resume thur notes 
in September. The Cuckoo loaves off its curious 
notet The. Qiiftti, however, begins to make itself 
heard. Mole hills may be observed, some very 
much larger than others s when a hill of enlarged 
dimensions is discovered we may he .ilnioht certain 
of finding the nest beneath. Supposing the weather 
favorable we find the Snake basking on the bank, 

■ the Hedgehog sleeping on, the common, and the 
pretty little Uzards nimbly running through the 
brake. The insect race is in its full vigour, and 
abounds in all situation^. Tlie Dragon Flies skim 
along tlie margin ot the st^'eaavs and ponds, settling 
from time to time on the v/ater plants around. 
The Cuckoo Spit, the Plaut Louse, and the Frog- 
hopper are every when in abnndaiice. It is in this 
tnontb that the CaterpIllaYs of most of the llawk- 
Moths are to be sought for. That of the Pu.ss- 
Moth may be found on the lower branches of Wil¬ 
low trees, and must be sought by the eye, for beat¬ 
ing the branches will not make them quit their hold 
as it does the Noctua, 

TUE VEGKTARI.K KINGDOM. 

' Plants indigenous to our climate are now in their 
greatest number and beauty. The whole of nature 
seems but a wi^ernes^s of flowers. In June they 
were tiut struggling into existence, now they are 
luxuriant. To enuiueratc even a Inindredtli part of 
the long list of plants in floweji* would i>e extrcinrly 
tedious; yet there are some whole tribes which 
seem to choose July as their season of blossoming; 
thus in the early part of the month, the ilrasscs and 
the Roses arc almost all in blossom. The umbel¬ 
liferous plants and the Brambles must now be bought 
for. The extensive family of the Crucileroe or Cab¬ 
bage tribe are, during this month, more particuldily 
in perfection, though a few of them Jire in blossom 
at a much earlier season. The Sulnms or Stone 
• Crops, the Iluuse-Leeks, the Rock Rase tribe and 
the Saxifrages, and numerous others, deserve jjar- 
ticular attention at this season. These remarks 
relate but to our wild plants. The garden flowers 
are no less abundant and rich, showing the luxuri¬ 
ance of summer without the incipient decay of the 
succeeding month. If wc have lost the Peony, and 
the Lilac, and the Tulip, we can, inkead of them, 
admire the Rose, the Pink, and the Honeysuckle, 
and a thousand others equally sweet and beautiful. 

GAIIDENING OPERATIONS. 

The gardener begins to witness the success and 
reap the benefit of his toil in the preceding winter 
and spring. His chief employment will be ia 
gathering his Peas, and his early ripe Fruits, his 
Gooseberries,*CarraQts, Cherries, Strawberries, and 
Raspberries. He will not, how.ever,^ieglect to pro¬ 
pagate from cuttings of such plants as are going 
out of flower; nor forget \o pipe and lay the Pink 
tribe, and gather the seeds ai^hey ripen of such 
planfis aa niav have flowered early. 


NOTES ON THE MONTH OF AUGUST. 
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ANIMATED ?rATUBK. 


Insects no lesa aliound now than they did in July. 
Flies are well known to swarm in the houses, and 
W^sps, Hornets, Gnats, and Gad-Flies in the fields. 
Flying Ants appear—Bees kill their Drones—the 
Swallow-tailed, and the Black-Eyed Marble 
Butterfly appear. Swallow’s, Martins, and some 
other birds of passage, begin in the latter part of 
the month to congregate, previous to undertaking 
their ^distant migrating expeditions, and Swifts 
already are departing. Various birds resume tlieir 
spring notes. The Nuthatch chatters—the Stone 
Curlew whistles at night—the Goat-Suckcr. and 
young Owls make a noise in the evenings and the 
Robin Red-Breast sings. Tbe young of animals, 
born in April and ^May, an; in vigour, ind rapidly 
nttai/iing the size of their pafents. Rabbits and 
Hares so prolific in the spring begin to cease tlietr 
parental duties, their three or four broods having 
, grown from under their care, and there being none 
others to succeecF them. Young Partridges and 
Pheasants have attained to nearly their full size and 
strength. 

THE VEGE TAB LE KlNGDOMy^f^ 

Tlie observatioi{5 applicable to July, are up less 
appropriate here'on the abundance of flowers ; still 
as the season advuiTces;* we find some fading from 
our sight,, and others of a rporc autumnal clmragter 
mflking their ajJpearance. We lose the beautiful 
Hoscb, and find but Hips in their place; we #ill 
see the scarcely less beautiful Bramble Flower, but 
it is jeuned with the young Blackberry. Trees have 
lost tiieir flow\‘rs and show more or less ripe fruit. 
These are the general elFccts of the change; of sea¬ 
son, yet it is said, and with perfect truth, that the 
first week in August is^ if fine, the best in all the 
year fur t in; botanist, ns he^i ill then find tlie greater 
number of rare )ilunts, in aluiost any situation he 
may search for them. Mountainous districts are, 
previous to this, too cold to yield many floweiK, 
the rnarslics have till now been too much overflowed ; 
the waters too* cold, until the lieats of July re¬ 
awakens the vegetable energy, dries u]l the super¬ 
abundance of moisture, and invigorates the plant so 
as to produce its flowers now. Another advantage 
the botanist now enjoys which he did not previously, 
he can in most cases procure the seed and ijeed-vessel 
of his spccimeus, and such is in very numerous 
tribes absolutely necessary. 


GARDENING OTKIIATIONH. 


The gardener will have, to attend to bis crops of 
vegetables and fruit, for most kinds grown in gar¬ 
dens are now in perfection, as well as his^fiUt 
productions. His forced Bruits should all be 
ready early in the month, l^caclies,. Nectarines, 
and Grapes, Pine-Apples, and Melons: In the 
open ground, besides culinary vegetables, he will 
gath'er Plumsy Apricots, and the earlier Pears and 
Apples for the use of the table; while, at intervals, 
he will not forget to^ sow Mignionette for winter 
flowering, and such biennials as may have been be¬ 
fore Deflected; 
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Stmm Snjyerseded. An Account of the newly• 
invented FJectro-maynetic Engine^ for the Pro* 
pnlsion of J^oconwtwes, Shipif, Mills, Sfc .; and 
also apihicable to the Processes of Spinnmg, 
Turning, (Jrindmg, Sawing^ Poli^ing^ ^c., 
and every Species of Mechanical Movement, 
Price 2s., pages 36. 

Such is the title of a very small work, pretty gene^ 
rally distributed throughout London. It is atrans* 
lation from the German. Upon looking into this 
work we expected something exceedingly new, and 
at the same time exceedingly excellent. We were 
somewhat disappointed, therefore, in finding that it i 
gives a description of the hrst machine, invented 
two or three years ago by M. Jacobi. Without its 
describing other machines of more simplicity, greater 
power, and of less weight and expense ; besides 
wholly leaving out the account of Mr. iSturgeou's, 
and whatever else has been done in this country, re¬ 
lative to the moving of machines by electro-mag¬ 
netism. This might have been excused in the original 
German work, but it is in some degree to be regretted 
that this small treatise was not made more useful by 
introducing various matters of this kind in notes by 
the translator, who is well able to ^ave supplied 
them. 

With this drawback the work is good, giving an 
account of the principal parts of the reasoning and 
experiments of M. Jacobi, who, whatever may be 
the merits of others, must always hold a distinguished 
rank among electricians. We give some of the il¬ 
lustrative cuts, and the following extracts, explana¬ 
tory of them, from the book itself, trusting that 
those who are interested, will, by purchnsidg the 
work, (which may be had of any bookseller in 
London,) glean from it those unerring principles of 
science and fact, which will assist in their own en¬ 
deavours to understand, and it may be to construct 
some simplification of M. Jacobi's invention. 

“ The principal figure of the cut, (No. 1,) repre- 
sents a magnetical apparatus, in which eight bars, 
(four bars of soft iron in the shape of horse-whoes,) 
are syiiunctrically attached to a wooden frame, re¬ 
volving round a horizontal axle, A, and eight others 
similar, arranged on a sufiiciently strong fixed frame. 
The arrangement of the bars admits of every pos¬ 
sible variety, it being only necessary that they be 
symmetrically arranged, and that their .poles shall 
pass each other as closely as possible. Since in all 
probability the centre of the magnetical gravity is 
situated at some little distance from the extremity, 
as is the case with the ordinary magnetic bars, it 
would be better to arrange it so that the axes of the 
cylindrical bars should be at right angles to one 
another, instead of parallel, as in the* hgure. The 
form given in the plate is attended with some other 
inconveniences, as legards the formationW Che spi¬ 
ral line of copper wire, which must be 6rst bent 
over another I'yUnder of the same dimensions. 
These spirals must be quite close to the cylinder, 
but be preserved from contact with it by being 
wrapped in silk, for the sake of isolation. 

The several bars attached to the moveable and 
stationary frames are then converted into electro¬ 
magnets, by being encircled by the wire of a voltaic 
battery, and their extremities are north and south 
poles alternately. If, then, a slight impulse be 
given to the moveable frame, it will continue to re¬ 
volve in the direction given, until the contrary poles 
come opposite one another ; after a few oscillations 
the motidli would be suspended, were it not, that. 


by means of an ingenious contrivance of Jacoln, 
which lie terms the commutator, the moment dis¬ 
similar poles come opposite one another, the poles 
of the moveable or stationary burs are reversed, 
and thus the original conditions of motion are re¬ 
newed. 

Thc^ut No. 3, gives a front view of the bdrs, and 
No. 2, a side view of the rommutator. There are 
four plates of copf^ef attached to the rotatory axle, 
which likewise bears the frame on which the electro¬ 
magnets are fastened; the plates are connected by 
copper tubes, two and two, and each pair of plates 
perfectly separated from the other by the interposi¬ 
tion of u hollow axle of japanned woocT, or any similar 
isolating substance. The edge of each plate is ac¬ 
curately divided into eight parts, four of which, 

H II11 It, (No. 2,) are cut out, and duly filled with 
ebony, so that the sectors and the metal present a 
perfectly even surface. The plates arc so arranged 
on the axle, that the sectors of wood and metal alter¬ 
nately correspond, as exhibited by the figure, No. 1. 

C C are coppdir levers, very moveable round their 
axes, and serving to co^.duct the current of tl?e voltaic 
battery. Each lever is shaped like a hammer at 
the end, which rests on a corresponding plate.— 
The shorter arm is bent, and dips into the vessel K 
filled with mercury. These vesseL^ (for there are 
four of them) are, as appears by the plate, con¬ 
nected with one another by means of a copper wire. 

" The action of the commutator will be now j^dily 
understood. The levers are in ^constant cc iuex ion 
with the plates, but ^ouflifthe metallic and’isolating 
parts alternately. As they readily move roiyid their 
axes, they fly from thb slightest inequality of sur¬ 
face, and the friction which is tjiereby caused is very 
trifling. The spiral coils, which encircle the move- 
able bars, are united to one wire, branches of which 
are soldered to the pairs of plates of the commu¬ 
tator. The other spirals, encircling the fixed bars, 
are similarly joined, and the ends dip,'*' the one into 
a vessel of quicksilver, which is connected with the 
voltaic apparatus, and the other into one of the 
vessels of the commutator. Thus, by means of the 
commutator, the whole sixteen spirals form but one 
connecting wire. The voltaic apparatus consists 
four troughs of copper, into which four jdates of 
sine dip. As soon as the large wooden frame is 
turned by the power of the voltaic pile, the com¬ 
mutator, which is attached to the same axis, wil} be 
likewise set in motion, and thus the revf^FAl of the 
poles effected by means of tiie machine itself, pro¬ 
vided that the commutation plates be so constructed 
that the extremities of the levers shall pass from 
one sector to the other. ^ 

In September, 1837, by advice of the Minister of 
Public Instruction in Russia, a commission, con¬ 
sisting of Rear Admiral voii Krusenstern, the Acade¬ 
micians, Foss, Ostragradski, Kupfer, and Lenz, 
Colonel Sololewski, and Xieutcnant-Colonel Burat- 
schock were appointed, under the guidancVoh^^^VI^^ 
fessor Jacobi, of Dorpat, with u.view to^endeavour, 
by experiment, to render electro-magnetism appli¬ 
cable to the working of machinery, and particularly 
to tbp propulsion of ships. The object of this com¬ 
mission appeaf^ in part obtained, as on the 25th of 
September, 1838, a vessel was set in motion on the 
Neva. An eight-oared galley, such as is usual in 

Ittourrut we have omiUed the galvatiic buttery, it pre- 
Hcnling nothing peculiar. The two wire.4, N aiicl P, are tho^e 
which proceed to it. one of them coining from the flxed iMr. 
the other from the commutator, or from the moveable burs 
through the cominututor. w 
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the navy, was placed at the disposal of the commis¬ 
sion, 28 feet ill lenfirth, and 7}’ in breadth; it was 
provided with paddles similar to those of a steam- 
packet, and the various apparatus were put on 
board. The insufficiency of many of the arrange¬ 
ments wlych had been was then, for the fiist 

^time, apparent, and in consequence, the fil%t ex¬ 
periment was in a measure pr^portionably unsuc¬ 
cessful. It had been intended to nuke experiments 
only in still water, but they succeded in propelling 
the vessel on the Neva, even against the stream, /rhe 
speed attained in still water was three English miles 
‘ per hour, and would have been greater had the 
weight on boarci, which was large^ been properly 
distributed throughout the boat, which drew 2^ feet 
of water. The machine, when on board, occupied 
a space 121 in breadth, and 2^ in length. 

*^The battery consisted of 320 pairs of plates, ar¬ 
ranged along the sides of the boat, leaving sufficient 
room for twelve persons. The whole battery could 
be brought into play only for a short-time, in con¬ 
sequence ^f a trifling fault in the connexion, which 
it was iiif^iossible to correct omthe spot. The con¬ 
sumption of zinc, or rather the production of vitriol 
of zinc per horse power, could not be exactly as¬ 
certained ; but it would appear from the experi¬ 
ments, that this 2ould not be very considerable, in¬ 
asmuch as the original weight of the zinc, being 400 
pounds, and presenting a surface of 96 square feet, 
had dlcreased but 24 pounds in weight, during from 
two toV^ree months thf**" ^the experiments were 
continued. 

Prowded the^health of Professor Jacobi allow 
him, he intends coiistruAiiig an electro-magnetic 
machine of 40 to 5O-h0rse power^and to adapt it to 
the propulsion of a vessel. * ♦ ♦ 

** Davenport, who has constructed the most pow¬ 
erful machines propelled by electro-magnetism, is 
, said to have already applied some smaller ones to 
different objects, such as the working of printing- 
f^resscs, principally of a few horse power. Daven¬ 
port’s machines are, at present, the most powerful 
and simple. (\ description is in a former part of 
this Magazine.^ 

We arc indebted for a great improvement in elec¬ 
tro-magnetic machines, to the mechanician Stoehrer, 
of Leipsic, who has constructed a machine as a 
model, the perfect simplicity and easy construction 
of which will, in all probability, ensure its applica¬ 
tion iff tfc^room of all other moving powers. It is 
worked at present but by four elements, each con¬ 
sisting of a copper cylinder filled with vitriolic acid, 
in which a zinc plate is hung, and sets a lathe in 
motion, which is applied \o the turning of small 
brass articles. The expense of this power fbr twenty- 
four hours is one shilling, one half of which is fully 
covered by the pure metallic copper which is ob¬ 
tained. * 

^ ^‘ Sto^^rer constructed this model last year on the 
pflilc^ples laid down by Jacobi; and some time 
after, Wagdher, of*Frankfort, constructed a similar 
model, for which a reward of 100,000 florins was 
guaranteed him by the German Diet, as soon as the 
-plan should be carried out on a large scale. • 

** This execution on a large scale htis, according to 
the latest accounts, succeeded most brilliantly; for 
a saw-mill is at present worked by electro-mag- 
\neti8m in Bavaria, and this new power has already 
realized the most sanguine expectations. A loco¬ 
motive is also propelled by it. 

** It is, therefore, to be expected that electro¬ 
magnetism Vill soon play an important part, and 


unquestionably supersede steam, which is so much 
more dangerous ami expensive, and evny other 
power with which we arc as yet acquainted.— 
Stoehrer is convinced that, with 100 zinc elements, 
as above mentioned, (equal to to horse power,) he 
can propel a train of waggons with th<^ usual num¬ 
ber of passengers, from Leipsic to Dresden on the 
riylroad, at an expense of but six shilbngs, whilst 
the expense at present is about five pounds sterling. 

“ We thus arrive at a standard of the extraordinary 
economy and power of these new machines : not¬ 
withstanding their immense power, they can, never¬ 
theless, be instantly stopped by a child; noJ,hing 
further being necessary to stop the machine than to 
lift the connecting-rod out of the vessel. ^ 

The extent by which this power ma*y yet, and 
must in time, be perfected is sufficiently clear, from 
the fact of its being applicable, with the greatest 
advantage, for grinding, turning, spinning, and in¬ 
numerable other mechanical processes. 

“ We feel, therefore, justified in calling the atten¬ 
tion of mechanics to this novel power.'' 

ANALYSIS OF MINERAL WATERS. 

{Jiesumt'il frtnn puffc 13S ) 

9. Sulphuric acid exists in waters that form a 
precipitate with the following solutions :—muriate, 
nitrate, or acetate of barytes, strontian, or lime, or 
nitrate or aettate of lead. Of these, the most pow¬ 
erful by far is muriate of barytes, which is capable 
of detecting the presence of sulphuric acid uncom¬ 
bined, when it does not exceed the millionth part 
of the water. Acetate of lead is next in point of 
power. The muriates are more powerful than the 
nitrates. The calcareous salts are least powerful. 
All these tests arc capable of indicating a much 
smaller proportion of uncombined sulphuric jacid, 
than when it is combined with a base. To rfiider 
muriate of barytes a certain test of sulphuric acid, 
the following precautions must be observed :—The 
muriate must be diluted ; the alkalis or alkaline 
carbonates, if the water contain any, must be pre¬ 
viously saturated with muriatic acid; the precipi¬ 
tate must be insoluble in muriatic acid ; if boracic 
acid be suspected, muriate of strontian must be 
tried, which is not precipitated by boracic acid,— 
The hydro^ulphurets precipitate barytic solutions, 
but their presence is easily discovered by the smell. 

10. Muriatic acid is detected by nitrate of silver, 
which occasions a white precipitate, or a cloud, in 
water containing an exceedingly minute portion of 
this acid. To render this test certaiii, the following 
precautions lyrc necessaryThe alkalis or car¬ 
bonates must be previously saturated with nitric 
acid. Sulphuric acid, if any be present, must be 
previously removed by means of nitrate of barytes. 
The precipitate must be insoluble in nitric acid.— 
Pfaffsays, that the mild nitrate of mercury is the 
most sensible test of muriatic acid; and the preci¬ 
pitate is not soluble in au excess of any acid. 

11. Boracic acid is detected by means^SF acetate 
of lead, with w|;iich it forms a precipitate insoluble in 
acetic acid. But to render this test certain, the 
alkalis and earths must he previously saturated with 
acetic acid, and the sulphuric and muriatic acids 
removed by means of acetate of strontian and acetate 
of silver. 

12. Barytes is detected by the insoluble white 
precipitate, which it forms with dilated sulphuric 
acid. 
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13. Lime is detected by means of oxalic acid, 
which occasions a white precipitate in water con¬ 
taining a very minute proportion of this earth. To 
render this test decisive, the following precautions 
are necessary ;—The mineral acids, ^ any be pre¬ 
sent, must be previously saturated with an alkali. 
Barytes, if any be present, must be previously re¬ 
moved by means of sulphuric acid. Ox.ilic acid 
precipitates magnesia very slowly, whereas it preci¬ 
pitates lime instantly. 

14. Silex may be ascertained by evaporating a 
portion of water to dryness, and rc-dissolving the 
precipitate in muriatic acid. The sih^x remains be- 
hinef undissolved. 

By these means we may detect the presence of 
the differeht suDstances commonly found in waters; 
but as they are generally combined so as to form 
salts, it is necessary we should know what these 
combinations are. This is a more difficult task, 
which Mr. Kirwan teaches us to accomplish by the 
following methods :— 

1. To cisccrtain the presence of the different sul¬ 
phates. 

The sulphates which occur in water are seven ;— 
but one of these, namely, sulphate of copper^ is so 
uncommon, that it may be excluded altogether.— 
The same remark applies to sulphate of ammonia. 
It is almost unnecessary to observe, that no sul¬ 
phate need be looked for, unless both it& acid and 
base have been previously detected in tlie water. 

Sulphate of soda may be detected by the follow¬ 
ing method :—Free the water to be examined of all 
earthy sulphates, by evaporating it to one-half, and 
adding lime-water as long as any precipitate appears. 
By these mears the earths will all be precipitated 
except lime, and the only remaining earthy sul¬ 
phate will be sul]ihate of lime, which will be sepa¬ 
rated by evaporating the liquid till it becomes con¬ 
centrated, Biiil then dropping into it a little alcohol, 
and, aftei filtration, adding a little oxalic acid. 

With the water thus purified, mix solution of 
lime. If a precipitate appear, either immediately 
or on the addition of a little alcohol, it is a proof, 
that sulphate of potash or of soda is present. Which 
of the two may be determined, by mixing some ot 
the purified water with acetate of barytes. Sul¬ 
phate of barytes precipitates. Filter and evaporate 
to dryness. Digest the residuum in alcohol. It 
will dissolve the alkaline acetate. Idvaporatc to 
dryness, and the dry salt will deliquesce if it be 
acetate of potash, but effloresce if it be acetate of 
soda. 

Sulphate of lime may be detected by evaporating 
the water suspected to contain it to a few ounces. 
A precipitate appears, which, if it ^be sulphate of 
lime, is soluble in 500 parts of water ; and the 
solution affords a precipitate with the^ muriate of 
barytes, oxalic acid, carbonate of magnesia, and 
alcohol. 

Alum may be detected by mixing carbonate of 
lime with the water suspected to contain it. If a 
precipitate appear, it indicates the presence of 
alum, or at least of sulphate of alumina ; provided 
the water contains no muriate of bag^tes or metallic 
sulphates. Tlie first of these salts is incompatible 
with alum. The second, may be removed by the 
alkaline prussiates. When a precipitate is produced 
in vjater by muriate of lime, carbonate of lime, and 
muriate of magnesia, we may conclude that it con¬ 
tains alum or sulphate of alumina. 

Sulphate of magnesia may be detected by means 
of bydro^lphuret of stroutian, which occasions an 


immediate precipitate with this salt, and with no 
other; provided the water be previously deprived 
of alum, if any be present, by means of carbonate 
of lime, and provided also that it contains no un- 
cokobined acid. 

Sulphate of iron is precipitated from water by 
alcohbl, and then it may be easily recognized by itL 
properties. 

2. To ascertain the presence of the different 
muriates. 

TJhe muriates found in waters amount to eight; 
or to nine if muriate of iron be included. The most 
common by far is muriate of soda. 

Muriate of soda and of potash may be dv-tected 
by the following method:—Separate the sulphuric 
acid b^alcohol and nitrate of barytes, Dec.ompose 
the earthy nitrates and muriates by adding sul¬ 
phuric acid. Expel the excess of muriatic and 
nitric acids by heat. Separate the sulphates thus 
formed by alcohol and barytes water. The water, 
thus purified, can contain nothing hut alkaline 
nitrates and muriates. If it form a prccinitatc with 
acetate of silver, we 'may ccmcliidc, that it contains 
muriate of soda or of potash. To ascertain which, 
evaporate the liqui<l thus pre(;ipitateil to dryness.— 
Dissolve the acetate in alcohol, and again evaporate 
to dryness. The salt w*ill deliquesce, if it be acetate 
of potash ; but effloresce if it be acetate of soda. 

Muriate of barytes may he detected by sulphuric 
acid, as it is the only barytic salt hitherto iVand in 
water. ‘*** 

Muriate of lime may be detected by the following 
method Free the water from sulphate of lime 
and other sulphates, by evaporating it to a few 
ounces, mixing it with alcohol, and adding last of 
all nitrate of barytes, as long as an/precipitate ap¬ 
pears. Filter the water ; evaporate to dryness ;— 
treat the dry mass with alcohol; evaporate the al¬ 
cohol to dryness ; and dissolve the residuum in 
water. If this solution give a precipitate with ace¬ 
tate of silver and oxalic acid, it may contain muriate 
of lime. It must contain it in that case, if, after 
being treated with carbonate of lime, it give no 
precipitate with ammonia. If the liquid in the re¬ 
ceiver give a precipitate with nitrate of silver, mu¬ 
riate of lime existed in the water. 

Muriate of magnesia may be detected by sepa¬ 
rating all the sulphuric acid by means of nitrate of 
barytes. Filter, evaporate to dryness, and treat 
the dry mass with alcohol. Evaporate alcoholic 
solution to dryness, and dissolve the residuum in 
water. The muriate of magnesia, if the water con- 
liiincd any, will be found in this solution. Let us 
suppose that, by the tests formerly described, the 
presence of muriatic acid and magnesia, in this 
solution, has been ascertained. In that case, if 
carbonate of lime afford no precipitate, and if sul¬ 
phuric acid and evaporation, together with the ad¬ 
dition of a little alcohol, occasion no precipitate, 
the magnesia is to be separated by the oxa'iii. <tui(i 
and alcohol, and the acid witlf which It was united 
is to be distilled off. If the liquid in the retort 
give a precipitate with nitrate of silver, the water 
contains muriate of magnesia. 

Muriate of Alumina may be discovered by satu¬ 
rating the water, if it contain an excess of alkali, 
with nitric acid, and by separating the sulphuric 
acid by means of nitrate of barytes. If the liquid, 
thus purified, give a precipitate with carbonate of 
lime, it contains muriate of alumina. The muriate 
of iron or of manganese, if any be present, is also 
decomposed, and the iron precipitated by this salt. 
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The precipitate may be dissolved in muriatic acid* 
and the ahimina, iron, and manganese, if they be pre¬ 
sent, may be separated by the rules laid down below. 

3. To ascertain the presence of the different 
nitrates. The nitrates but seldom occur in waters ; 
^ut when^hey do, they ni8y be detected by tl^ fol¬ 
lowing results:— • 

Alkaline nitrates may be detected by freeing the 
water e.xaniined from sulphuric acid by means of 
acetate of barytes, and from muriatic acid by acetate 
of silver. Evaporate the filtered liquid, and dl’cat 
.the dry mass with alcohol; what the alcohol leaves 
can consist oiilyfif the alkaline nitrates and acetate 
of lime. Dissolve it in water. If carbonate of 
magnesia occasion a precipitate, lime is present.— 
Separate the lime by means of carbonate (If mag¬ 
nesia. Filter and evaporate to dryness, and treat 
the dried mass with alcohol. The alcohol now 
leaves only the alkaline nitrates, which may be 
easily recognized, and distinguished by their* re¬ 
spective properties. • 

NitratcJ>f lirnc. To detect this .salt, concentrate 
the water, uud mix it with aleohol to separate the 
sulphates. Filler, and distil off the alcohol; then 
separate the muriatic acid by acetate of silver.— 
Filter, evaporate lo dryness, and dissolve the resi¬ 
duum in alcohol. Evaporate to dryness, and dis¬ 
solve the dry mass in water. Jf this last solution 
iii(!tb8^e the presence of lime by the usual tests, the 
water ^^ained nitrate of lime. 

To deitV nitrate fTf magiTAiia^the water iS to bo 
freed from sulphates and muriates exactly as de¬ 
scribed in the lH9t paragaaplw The liquid, thus 
purified, i< to be evajiorated to dryness, and the 
residuum treated with alcohol. He alcoholic solu¬ 
tion is to be evaporated to dryness, and the dry 
mass dissolved in water. To this solution potash 
is to be added, as long as any precipitate appears. 
The solution, filtered, and again evaporated to dry- 
nesh, is to be treated with alcohol. If it leave a 
residuum consisting of nitrate (the only residuum 
which it can leave), the water contained nitrate of 
magnesia 

C To he continued. J 


THE PHILOSOPHER'S STONE. 

The philoRopher’s stone (formerly called the work^ 
by vfa^^^xcellence, or chrysopea^ the transmuta- 
* tioii of th?Vase and imperfect metals into gold or 
silver) has, since time immemorial, been an object 
to which the attention of multitudes of people, 
either versed in chemistry^r scarcely initiated in 
the science, has been directed. The vulgar once 
thought that it was the sole object of chemistry ;— 
and It must, indeed, be allowed that it was in some 
measure the fault of those who first cultivated that 
noble branch of philosophy : there were few of them 
suffer themselves to be blinded by the 
illusion of at^mpting/o make gold. 

But at present Very few people arc infatuwted 
with the philosopher’s stone; at any rate none of 
the enlightened chemists employ themselves with 
the means of making gold; but formerly there 
many persons who, though they have scarcely an 
idea of the simplest operation# of chemistry, wasted 
their time in vain attempts to regenerate that pre¬ 
cious metal. They are often seen proceeding at 
hazard, and still imagining themselves on the point 
of Succeeding; in the midst of poverty consoling 
themselves wi^h the agreeable idea, that this indi¬ 
gence will be succeeded by the possession of im¬ 


mense treasures. They called themselves adepts^ 
because they pretend to have reached to the summit 
of philosophy, quasi Huinmam sapientiam adepti ;— 
they spoke enigmatically and in nn unintelligible 
manner, because mankind in general do not deserve 
to possess such a secret. Filled with empty pride, 
they cast a sardonic smile of contempt on the ra- 
tidlial chemists, and on those who endeavoured to 
deduce phenomena from clear and established prin¬ 
ciples. 

We might say to the searchers after the philoso¬ 
pher’s stone, before attempting to make gold, first 
decompose and rc-compose it; for if there be any 
method of ascertaining and demonstrating the con¬ 
stituent principles of any substance, it is that of de¬ 
composition and re-composition. Wc might say 
also to those alchemists, before you make for us 
the precious metals, such as gold and silver, make 
for us lead; for before you proceed to the most dif¬ 
ficult, method requires that you should execute the 
easiest. But we are acquainted with no chemical 
operation which resolves either of these problems. 
Gold, as stubborn in regSrd to decomposition, as to 
composition, always remains the same, in whatever 
manner it be tre.aU'.d ; it is only more or less at- 
tenuatt!d, but is never in the state of calx. It lias 
been kept for several years iii fusion, without losing 
the least part of its weight. 

But let us hear the alchemists, and learn what 
are their prq^ensions in regard to tlie formation of 
metals. 

According to them, metals are all formed of an 
earth, which they call mercurial^ but more or less 
mature, more or less mixed with heterogeneous 
matters, so that to convert the imperfect into the 
perfect metals, nothing was necessary but to free 
them from these heterogeneous matters, and to 
mature them* 

All this is very fine : but who has proved the ex¬ 
istence of Biia mercurial earth ? who has proved 
that the difference among metals consists in this 
greater or less maturity ? by what means is it to be 
produced ? To these questions no solid answer can 
be given. 

According to other alchemists, mercury contains 
in principle all the perfect metals; it has the 
splendour of them, and nearly the weight; it is even 
heavier tha^ silver. If it is fluid and exceedingly 
volatile, it is because it is alloyed with impurities 
which degrade it. The question, then, is to fix the 
mercury, by freeing it from those properties. We 
should then have the mercury of the philosophers, 
which would require only a certain degree of baking 
to be brought to a red heat, and the result would 
be gold ; broo|ht to a white heat, it would famish 
silver ; nay, this matter would have such an activity 
on the impifre parts of other metals, that by throw¬ 
ing a pinch of it into a crucible filled with melted 
lead, it would transmute it into silver or gold, ac¬ 
cording as it bad been carried to a white or red heat. 
But the great matter is, how to destroy the impuri¬ 
ties by which quicksilver is debased. Aristeus, a 
celebrated adept, teaches us the process in the 
clearest manner, in his Code de Yerite.” Take,” 
says he, ** king Gabertin, and the princess Beya, 
his sister, a young lady, Seautiful, fair, and exceed¬ 
ingly delicate; marry them together, and Gabertin 
will die almost immediately. Be not, howdver, 
alarmed; after eighty days, Gabertin will revive 
from his ashes, and become more beautiful and 
more perfect than he was before his death; will 
beget with Beya a red child, more beautiful and 
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perfect than themselves/* After this^ will any one 
pretend to say that the alchemists explain them¬ 
selves obscurely ? Whut true adept, for there are 
true and false, and every one thinks himself among 
the former, will not evidently see iif this allegory 
the whole process of the tixation of mercury and of 
the powder of projection ? 

This language, and this affectation of obsc-ire 
allegories, are no doubt very proper for making 
these pretended adepts be considered as finished 
and contemptible quacks, or, perhaps, as people 
whose brains have been deranged by the heat of 
their furnaces. But the partisans of their researches 
and follies allege pretended facts; and it is our busi¬ 
ness to make them known. 

It is related that IlclveCius, a physician and cele¬ 
brated professor in Holland, having declaimed one 
day with great violence, in one of his lectures, 
against the vanity and absurdity of pretending to 
make gold, was visited by an adept, who gave him 
a certain powder, a pinch of which, thrown into a 
crucible, filled with melted lead, would transform 
it into gold : that the learned Dutchman did so, 
and obtained from his lead a considerable quantity 
of that melal. Helvetius then hajfcened to find the 
adept; but the latter b-id given him a false address, 
and was not to be found ; for the chemists of this 
order never fail to disappear at the moment when 
they have given a proof of their profound knowledge. 

The same thing occurred, it is sajd, to the em¬ 
peror Ferdinand. An adept came to him, and of¬ 
fered to transform mercury into gold. Mercury 
was put into a crucible in the presence of the prince, 
and the adept having performed certain operations, 
a button of gold was found in the bottom of the 
vessel. But while those present were employed in 
examining and assaying the gold, the adept disap¬ 
peared, to the great regret of the emperor, who 
already beheld in idea the immense treasures which 
he hoped to obtain by the acquisition of this grand 
secret. 

At the sale of the effects left by M. Geoffroy, in 
1777, there were three nails, which, as it was said, 
were a proof of the possibility of at least transmut¬ 
ing silver into a common metal, such as iron.— 
They were the work, as asserted, of a celebrated 
adept, who wished to prove to Geoffroy the possi¬ 
bility of the transmutation of metals. Jl)iie of these 
nails was converted into silver, by being dipped in 
an appropriate liquor; the head of the other only 
having been dipped, the remainder of it was iron ; 
and the point of the third having been dipped, that 
part was silver, and the head iron. 

Notwithstanding these authorities, no one, of or¬ 
dinary judgement, can have a beliel^in the philoso¬ 
pher’s stone. It is very probable, that in all 
these pretended transmutations, there ^as some de¬ 
ception, even if the above accounts were true. 

However, the alchemists pretend that all the fables 
of antiquity are nothing else than the process of the 
grand work explained symbolically. The conquest 
of the golden fleece, the Trojan war, the events 
which followed it, and the whole mythology, are only 
emblems of the chrysopea, prudently veiled by the 
ancient philosophers, who did not wish that their 
secret, become common, Should be employed to pro¬ 
duce an immense increase of the precious roetais, 
which must then have lost their value, and have 
ceased to be the medium of commerce among man¬ 
kind. The reader may see, in a curious work by 
Dum Pefhetty, entitled Les Fables Egyptiennes 
et Grecques.” 3 vols. 8vo., including the Dicti- 


onnalreMytho-hermetique,’Miow far human sagacity 
maybe extended, to And an explanation of such fables. 
But every thing may be explained in the same man¬ 
ner. We have heard of an adept, in the Faubourg 
Stfint ]\Iarceau, who, being pursuaded that the whole 
lion^n history was a 'jiction, intended to give u 
chemical explanation of it, which would serve as a 
supplement to thi Fables Egyptiennes et Grecques. 
We have even Heard that the history of the combat 
of the Horatii and the Curiatii was explained in it, 
with an appearatii;c of truth, capable of making us 
doubt whether that famous circumstance in the 
Roman history ever really took p!ice. ^ 

PRINCIPLES OF CRYSTALLIZATION 

Crystals occur very frequently in the mineral 
kingdom, and have long attracted attention on ac¬ 
count of their great beauty and regularity. By far 
the greater number of the salts likewise assume a 
crystalline firm ; and as th(*se substances are mostly 
soluble in water, wc have it in our po* /cr to give 
the regular shape Ilf crystals in some measure at 
pleasure. It has long been observed by chemists 
and mineralogists, that there is a particular form 
which every individual substance«Hlways aflects when 
it crystallizes: this indeed is considered as one. of 
the best marks for distinguishing one substance 
from another. Thus, common ^alc is obsorvaV to 
assume the shape of a cube, and alum of an 

octahedron, consisting of two lour-sidcw'^ pyramids, 
applied base to base. Saltpetre aflocts the form of 
a six-sided prism ; cind, sulphatu of magn'&sia that of 
a four-sided prism, whilst carbonate of lime is often 
found in the stal;.e of a rhoiAboid. Not that every 
individual substance always uniformly crystallizes in 
the same form ; for this is liable to considerable 
variations from accidental circumstaiioes, but there 
are a certain number of forms peculiar to every sub¬ 
stance, and the crystal of that substance, in every 
case, adopts one or other of these forms, and no 
other; and thus common salt, when crystallized, 
has always either the figure of a rube, or octahedron, 
or some figure reducible to these. 

To explain the cause of regular flgiires is a difficult 
task. Nevrton remarked, that the pari ides of bodies, 
while in a state of .«oliitioii, are arranged m the 
solvent in regular order, and at regular distances ; 
the consequence of which must be, that when the 
force of cohesion becomes sufficiently ^?ong to se¬ 
parate them from the solvent, they will naturally 
combine in groups, composed of those particles 
which are nearest to e^^oh other. Now all the par¬ 
ticles of the same body must be supposed to have 
the same figure; and the combination of a deter¬ 
minate number of similar bodies must produce 
similar figures. llauy has made it exceedingly 
probable that these integrant particles always com¬ 
bine in the »ime body*in the same way p 
say, that the same faces, or the sume^edges, always 
attach themselves together; but that the&e differ in 
different crystals. This can scarcely be accounted 
for, without supposing that the particles of bodies 
ard endowee^ with a certain polarity which makes 
them attract one particle of another body, whilst 
they repel the oth^r parts. Thia polarity will 
explain the regularity of crystallization, but it is 
itself inexplicable. 

There are, however, some circumstances in the 
phenomena of crystallization, which Hauy’s tHbory 
does not well explain, and his views gf the primitive 
forms of crystallized bodies are not in every instance 
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incontrovertibly established. Thus, slice of Jluor 
obtained by making tA-o successive and 
parallel sections, may be divided into acute rhom¬ 
boids : but these are not the primitive forms of the 
spar, because by the removal of a tetrahedron froqji 
each extrermty of the rhoiu|;>oid, an octahedron is 
obtained. As the whole mass, then, of the tpar 
may be divided into tettahedra and octahedra, it 
may he doubted which of chese forms is to be con¬ 
sidered as the primitive one, especially as neither of 
them can fill a given space without leaving vacuiti^, 
nor can they produce any arrangement sufficiently 
stable to form the basis of a permanent crystal. 

Dr. Wollaston has given an exposition of another 
view of crystallization, (Philosopli. Transact. 1813.) 
He has proposed, that the primitive particles of 
bodies should be considered as spheres, whicn, by 
mutual attraction, have assumed that arrangement 
which brings them as near as possible to each other. 
When a number of similar balls are pressed together 
in the same plane, they form ecpiilateral triangles 
with each ^oilier; and if balls so placed were 
cemented together, and afterwawls broken asunder, 
the straight lines in which they would be disposed 
to separate, would form angles of CO” with each 
other. A single ball placed on this stratum would 
touch three of tlih lower balls, and the planes 
touching their Rurfac:cs would then include a regular 
tetaat^dron. A square of four balls, with a single 
bull on the centre of each surface, would 

form an 9ftahedroti^ and on ajmlying two other 
balls at opposite aides of this octaoedron, the group 
will represent the acute rhotaboid. By this view, 
which is highly ingenious* the difficulty of the 
primitive form of lluoi^ spar, abo\^ alluded to, is 
obviated. By oblate and oblong spheroids other 
forms may be assumed. 

Sir Richard Phillips, in treating on cohesive 
attraction, says :—^Thc experiments of Mr. Daniell, 
of M. Hauy, M. Link, and others, prove incon- 
testibly, that all solids are varieties of crystallized 
forms; while it requires a very slight exertion of 
intellect to perceive that crystallized forms are 
necessary consequences of atoms being packed 
^.ogethcr by the action of the atoms of any elastic 
medium in which they are immersed. The powers 
of the latter are varied only by the variable form of 
the atoms which arc its patients during the process 
of evaporation and reduction of bulk. The patient 
^toms, Vhw .€jre, are packed as it were by the in¬ 
cessant activity of the elastic or fluid medium in 
which the process takes place ; and they are dove¬ 
tailed, or bound together by the atoms in othpr 
forms, which mingle during the process, thereby 
producing united crystals, which crystals constitute 
what wc call solids, whose density, impenetrability, 
and resistance of foreign action or motion, are 
varied according to the original form of their atoms. 
Atomic fqfms, and the relative action of other 
ciVciiiUjaccnt atoms are, therefore, the sole causes 
of all those ^lenoraeita of cohesion in bodies. 

^ The principles on which crystallization depends, 
are concisely given by Chaptal, as follows :— 

A body does not crystallize, unless, by a previous 
division, the cohesion is broken, an<f the particles 
are enabled fully and freely to exercise their re 
ciprocal affinities. * 

This division may be effected by solution; the 
solution is operated in water for salts; in caloric 
formiinerals ; and in aicohol for resins and certain 
oils. 

When a bofly is dissolved in one or the other of 


these fluids, the re-union of the particles dissolved 
is effected by evaporation, or by lowering the tempe¬ 
rature of the liquid. 

In those cases in which the solution is performed 
by water or u^ohol, evaporate till small crystals 
are formed at the surface, or on the sides; then 
suspend the operation, and as the liquid cools, a 
great quantity of salt in crystals will be precipitated. 
By ^aporating the liquid which remains, after re¬ 
moving the crystals on the top, you may obtain 
a second quantity of crystals, and extract all the 
liquid from the salt by successive operations. But 
if the dissolution is effected by caloric alone, as in 
metallic fusions, and those of sulphur and phos¬ 
phorus, other precautions arc necessary to decide 
the crystallization. If you suffer a melted metal 
to cool, it will not fail to appear again, in conse¬ 
quence of the refrigeration, in its primitive form ; 
exhibiting at the same time some confused traces, 
or imperfect lineaments of crystallization, such aa 
are observed in antimony and zinc. But if at the 
moment when the melted metal begins to harden, 
you pierce the crust, and let out the metallic liquid 
contained within, the vacancy will he lined with 
regular crystals, fvhich almost always present the 
cubic or octahedral form. Hence we may infer, 
that the metal in a mass is in reality an aggregation 
of crystals, and that the only method of giving it 
the requisite cohesion and ductility, is to beat it 
with the hammer, and to wM it. 

From whatahas been said concuning crystal¬ 
lization effected by evaporation ana refrigeration, 
we may conclude, that, after having saturated a 
boiling liquid with any saline substance whatever, 
nothing more is necessary to obtain a deposit of 
crystals than to let it cool. We shall easily com¬ 
prehend all these phenomena, if we consider that 
there are then two liquids acting upon the salt, 
(water and caloric;) by taking away one of them, 
we cannot fail of having the whole of the salt, 
which it held in solution, for a precipitate. 

When the evaporation of the solvent proceeds 
slowly, the crystallization is always more regular ; 
the particles then unite and arrange themselves by 
virtue of their affinities; but, on the contrary, 
when the evaporation is rapid, the particles are 
precipitated on each other, and there is nothing 
but confusion in their assemblage. 

The slowifess of the evaporation not only deter¬ 
mines the regularity of the farms, but likewise con¬ 
tributes to give volumn to the crystals. This we 
observe daily in the saline solutions which we leave 
in a corner of our laboratories : it is demonstrated 
too by all the operations of nature, which forms in 
time, and by ^insensible evaporation, saline and 
stony crystals, which it is impossible for us to 
imitate, because it is not in our pow<T to cause ages 
to enter as elements into onr operations. 

Rest is equally necessary for the liquid, in order 
to obtain forms of great regularity; uninterrupted 
agitation prevents all symiaetrical arrangement; it 
precipitates the crystals as fast aa they are formed, 
and you obtain nothing, if I may so express myself, 
but the integral^particles of crystals. 

In the arts we avail ourselves of the disturbance 
produced by agitation Ih liquids to procure crystals 
of extreme fineness. It is by this method that we 
precipitate, in very small and delicate needles,.the 
crystals of sulphate of soda, those of nitrate of 
potass, Ac. 

It frequently happens, that a solution, though 
complete, refuses to crystallize; in this case s 
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slight Bgitation of the. vessel sonaeiimes decides the 
crystallization. Fal^renheit observed, that, in this 
circumstance, heat escaped at the moment of 
agitation, which seems to prove that the caloric 
was interposed between the particles, and that 
nothing but the slightest motion was wanting to 
disengage it. 

A crystal formed in water always retains a more 
or less considerable portion of the liquid, and this 
is called the water of crystallization. 

The only cause of solution is, that the affinity of 
the liquid overcomes the cohesion which connects 
the particles of the salt; but in proportion as the 
maSs of the liquid diminishes by evaporation, its 
affinity of mass decreases, and that of the particles 
of the body dissolved increases, since they begin to 
combine with each other. There must, consequently, 
be a moment at which the affinity of the salt over¬ 
powers that of the liquid; and from this moment 
the salt which forms itself into crystals must retain 
a portion of it. This water of crystallization enters 
aa a principle into the combination, since that 
liquid cannot be discovered either by the eye, or by 
the touch, or by hygrometrical tests. 

This water of crystallization cpntributes to give 
to the crystal its form, transparency, and cohesion. 
When it is disengaged by heat, these three characters 
almost always disappear. If, for example, you 
expose to heat a transparent crystal of sulphate of 
lime, you will instantly perceive the water to be¬ 
come volatiii^d and dissipated inavapour; the 
crystal will lose its transpaiency, and be rendered 
friable and pulverulent. 

Simple substances, such as metals, certain earths, 
sulphur, phosphorus, resins, and, in general, all 
such bodies as are simple, and not soluble in water, 
crystallize without retaining a sensible quantity olf 
their solvent. Hut compound substances require 
to be dissolved in a liquid, that they may there 
acquire the portion necessary for the formation of 
their crystals. 


MEDICAL RECElFrS, &c. 

Dixon's Antihilious Pills, ~ A nostrum com¬ 
posed of equal parts of aloes, scanimony, rhubarb, 
and a little potassio-tartrate of antimony mode up 
with Castile soap, and of course, a }owerful ca¬ 
thartic, and deobstruent. 

Dutch Drops,—k nostrum obtained by distilling 
oil of turpentine in a glass retort till a red halsavu 
remains, which has also been called Balsam of Tur¬ 
pentine. Or by distilling resin till a thick red oil 
comes over. Or by dissolving 4 drams of flower of 
sulphur in 8 ounces of oil of turpentfne. 

Edinburgh Ointment^ for itch, and tetter, is pre¬ 
pared with lard, white hellebore, and hydrochlorate 
of ammonia. 

Fincham's Purifying and Disinfecting Liquid ,— 
A solution of chloride of lime, requiring to be di¬ 
luted for use with 40 parts of water. 

Flash ,—A preparation sold by brewers' druggists, 
to color brandy and rum, and to give them ficti¬ 
tious strength. It is prepared by biaking an ex¬ 
tract of cayenne pepper or capsicum, and adding to 
it burnt sugar. 

Ford's Balsam of Horehonnd is a cough nostrum, 
of which opium is the basis, being composed of 
^ual I^irts of horehound and liquorice root, infused 


in water, strained, and a double portion of spirit 
added to nine pints, to which liquor add 7 drams of 
pure opium, I ounce of dried squills, 6 drama of 
benzoin, 9 drains of camphor, H drams of anise- 
s^'cd, 11 pound of honey ; digest and strain. 

FothergilV8 Pills,—k purgative nostrum, made 
with equal proportions of aloes, scammony, col.^- 
cynth, oxide of antimony, and aromatic essences. 

Friar^s Bahsm^ Cimpountb Tincture of Benzoinf 
JesuWs DropHf Wade's Drops ,—Take 2i ounces 
of benzoin, 1.^ ounce of storax strained, 10 drams 
of balsam of Tolu, 5 drams of aloes, and 2 pints of 
rectified spirit; digest fourteen days, and filter.— 
It was long celebrated as a styptic for th^; speedy 
cure of fresh wounds, cuts, Ac.; but nothing could 
be more improper, as it is stimulant and irritating. 

French Red^ or Rovge^ for the toilette. Take 
1 ounce of genuine carmine, light in weight and 
strong in color, mix it with very finely-sifted, starch 
powder, according to the shade required, and tem¬ 
per the color by the eye, which will be assisted by 
laying the powder on sheets of black paoer. 

German Paste, for cage birds, is prepared by 
beating together 2 pounds of pease flour, 1 pound 
of blanched sweet almonds, 3 ounces of fresh but¬ 
ter, and adding the yolks of two fresh eggs, and a 
little honey and saflron ; then heat the mass gently, 
and pass it through a sieve, to form it into grains. 
If properly made it will keep good for half a^'^'ar. 

Gilbert's Antiscorbutic Drops, — A ,f.«8guised 
preparation of bichloride of mercury. 

Godbold's Vegetable Balsam ,—A nostrum com¬ 
posed of oxyincl, with some coloring 'natter and 
perfume to disguis^ it.* The specification of God- 
bold's patent, however, directs separate syrups to 
be made of 42 diffierent herbs, many of them poison¬ 
ous, and then to be mixed with four different gums, 
vinegar, oil of cinnamon, &c., and kept three years 
before it is administered !! I By a late trial it ap¬ 
pears that the ])roprietor'8 profits have fallen from 
3,000/. to 50f. per annum. 

Godfrey's Cordial .—A popular nostrum, the 
basis of which is opium. Infuse 9 ounces of sassa¬ 
fras, 1 ounce each of caraway, coriander, and anise- 
seeds, in 6 pints of water, simmer till reduced to 
4 pints, add 6 pounds of treacle, or coarse sugar, 
and boil for a few minutes. When cold, add 3 ounces 
of tincture of opium or laudanum. 

Godfrey's timelling Salts ,—A nostrum preparecl 
by re-subliming sesqui-carbonate of acv with 
carbonate of potass and alcohol to moisten it, which 
forms carbonate of ammonia, of a very pungent 
odour. 

Gregory's Powder.-^Maie with equal parts ot 
ginger, rhubarb, and calcined magnesia. It is a« 
good stomachic in doses of 1 scruple or more. 

Grindle's Cough Drops are a tincture of opium, 
prepared with rectified spirit. A very unsafe nos¬ 
trum. • 

Gum Paste for Comfits,-- Soak an ounce of gum 
tragacanth in half a pint of *w.ater, stirring it fre¬ 
quently, till quite dissolved, which it will be in 24 
hours, squeeze it through a coarse cloth by twist- 
put it into a mortar, and add four ounces of 
treble-refined* sugar, work it well till quite white, 
put it in a glazed earthen pan, with a wet cloth over 
it; when wanted, take some of this paste, work, 
and knead in it fine sifted sugar, till it becomes soft 
without sticking to the fingers. When scented 
or colored, the aromatic materials are worked in. 
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EGYIT'IAN ARClllTECTURK. 

In a work of the nature of a general magazine it is 
impossible fo treat effectively of so extensive a sub- 
ject as architecture, without engrossing!too much 
space, and disappointing those of our friends who 
look for far different matter. We have, theref«)re, 
long hesitated whether to introduce, the subject,^ 
and are still in doubt, if right, to pursue the subject 
through the Greek orders. Whether we do so or 
nut, the noble and gigantic masses of masonry, 
raised by the ancient Copts or Egyptians, during 
the tinuB of the Pharoahs, with all their nide yet 
splendid ornaments, cannot but be interesting, 
especially upon reflection, that with, perhaps, the 
exception of the cavern temples of India, of the 
times of which we have no account, the stnieturcs 
of Nubia, of Thebes and Memphis, arc the most 
ancient records of human strength, skill, and taste, 
and those to which even the refined Greeks them¬ 
selves owed their first ideas of architectural gran¬ 
deur and imposing outline. 

Well niay the traveller of pur day be astonished 
at the magnificence of the vast structures of an¬ 
cient Egypt; its huge pyramids and <;-irou(l tombs, 
which have long outlived the memory of the mighty 
kings whose ashes they contain; granite temples, 
as extensive as towns, which inclose in their courts, 
or support upon their roofs, \illagcs of the present 
inhabitants; obelisks covered with hieroglyphics; 
colossal statues; long avenues of sphinxi*.*', ike.; yet 
the art of building iiinong them consi.sted of but few 
principles ; for they did not seem to understand the 
use of the arch, all the apertures of their walls were 
covered with a single block of solid stone. Their 
dome's or vaulted chambers (a.s in the great pyra¬ 
mid) w'ere formed of stones, in horizontal courses, 
projecting ccpially over each otJicr, like inverted 
flights of steps. The roofs of some of their temples 
are indeed arch-shaped, but these are only excava¬ 
tions out of the solid rock. Their walls were built 
of stones of enormous size, without cement. The 
removal and placing of these huge materials would, 
even at this day, almost bid defiance to the boldest 
and best constituted of our mechanical inventions, 
though conducted with all the science of modern 
times. The stones of their edificc.s are for the most 
part jointed and squared with the greatest accuracy; 
the hieroglyphic carvings with which iH^ir walls 
and ceilings are charged, are all recessed, but pro¬ 
jecting in relief from the bottoms or backs of the 
recesses. The forms of Egyptian temples and gates 
are generally truncated pyramids, crowned with a 
cove or large hollow moulding, and fillet above.— 
But the cut, illustrative of the present subject, will 
give, perhaps, a better idea to the general reader of 
the details of Egyptian architecture than any verbal 
description. In the foreground of the right of the 
out is a superb column, taken* from the ruins of 
Dendora, or Tentyria. It will be seen how much 
labor haa been expended upon a single column, yet 
the interior of a temple might be called a forest of 
columns, so numerous were they. The abacus (the 
capping stone at the top) is very peculiar, being 
nearly a cube in shnpe; it is elaborately carved with 
fillets and scrolls, mid crooned with the winged 
globe, the emblem of eternity. The capital is four 
sided,^each side bearing the face of Tsis, the presid¬ 
ing deity of the temple. The shal't of the column 
is also richly carved in compartments of hierogly¬ 
phics, of reeded work, and towards the base, of the 
favorite lotul^>rnarnent, the embkon of beauty, and 


of the Nile,—in truth a national flower, as the rose 
is of England, and the lily of France. The large, 
purple, fragrant water lily called the lotus, may well 
be the pride of the Egyptians, and if their repre¬ 
sentations of it have not an English artist’s taste, 
they at least show that tlicse 4 ieople could appreciate, 
if not exf^ress the la^auty of their votive flower. The 
following is a more accurate dfitail of the lotus as 
an architectural ornament:— 



It must not be thought that all the columns of 
their buildings^'are forced upon one model, like 
those of one of the Grecian orders. ,lii trillh they 
vary both in proportion and orriament. The shaft 
is often plain, more freipiently reeded, orwifh round 
projecting ribs along it, and occasionally fluted. The 
abacus is often thin and incoiispicuofis, sometimes a 
flat sculptured block. The cajiital is even yet more 
varied—a fine bell shape is extremely corntuoq, 
covered cither with leaves or with liicrogljmkics. 
The following exam[dcs, from thejteunde of mrnac, 
may illustrate this observation. 



Immediately under the column in the foreground 
is a lion sphinx, for the sphinxes of Egypt were 
various in character, sometimes representing the 
lion simply, occasionally uniting the brute and the 
human forms ; and at other times being compounded 
of different animals, or monstrous altogetlM''’'Ahcy 
were placed in parallel rows, forming avenues of 
great length,' and constituting, together with the 
colossi and the obelisks, tho chief external appen¬ 
dages of the Egyptian teu(f|)le. In the left hand of 
the cut you see one of these obelisks. It is the 
representation of one of the celebrated ones at Luxor, 
covered with hieroglyphics, and which was brought 
to, and is now erected in the French capital. Al¬ 
though the baseless obelibk be not in its ^ffect a 
striking object, when viewed in conjunction witira 
large mass of buildings, it has •p.aramoifnt claims, 
when regarded as a ainylegUme^ and eonsidered with 
reference to the labor and great mechanical skill, 
which, must have been employed in detaching it 
from its native quarry, in transferring it to its 
destined basement, and in raising it to its vertical 
position. ^ 

At the back o£>-4he obelisk is a building com¬ 
posed of twin masses, rising on eaeh side of the central 
door, which may be received as the establishes! 
model of the gate that formed the entrance to any 
Egyptian buildings of considerable extent; and 
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which from its superior loftiness was by far the most 
proiAinent utid imposing feature of the temple’s 
exterior. The must curious ci rcumstaiice respecting 
it is the duplicate character, shown hi the twin 
moles or towers, (to which we have already alluded,) 
the entrance being between them, so as to. leave 
^their iiid^ridual solidity dhimpaired. This gate is 
not merely to be considered aa such, but it is also 
the usual form in which the ffont of the temple 
itself was constructed. Two immense piles of 
building ta}>ering upwards, with a gate between 
them ; the salient angles or arrises finished with a 
. large round torus or bead ; the summit crowned 
with a, deep holUw entablature or cornice, finished 
with a fillet at top, and carved with longitudinal 
channels, often arranged, as in our figure, like the 
Grecian trigyl]>h, constituted the characterislic form 
of outline and proportion; while the whole was 
often Limes «M)inpletely covered with hieroglyphics, 
and these painted with various colors, so vivid and 
imperishable that they remain fresh even in our day, 
and ill the first ages of their construction and finish 
must havf been monuments equally of taste and 
labor ; and showing, in their contour and majesty, 
one of the greatest charms and requisites of archi¬ 
tecture, simplicity* 

ORIGIN OF SPRINGS AND FOUNTAINS. 
Iv-' '»u]d appear that the origin of fountains and 
springsl ought not to have occasioned such a diver¬ 
sity of has, for soigp time, prevailed 

among philosophers. An attentive consideration 
of these fthenomena is su^ticiq^if to show that the 
origin of them is entirely owing to the rains wdiich 
continually moisten tlti3 surface o^ the ghibe, and 
which, running over beds of earth, ca])able of pre¬ 
venting them from penetrating deeper, at length 
force a passage to ])laces which arc lower. Every 
))erson, indeed, must have observed, that the greater 
part of springs decrease in a considerable degree, 
when a long drought has prevailed; that some of 
them absolutely dry up when this drought continues 
loo long; that when the surface of the earth has 
been moistened with snow' or rain, they are re¬ 
newed ; and that they increase almost in the same 
progression as the w'aters b(»come more abundant. 

Some philosophers, however, have ascribed the 
origin of fountains to a sublimation of the waters of 
the which, flowing into the bowels of the earth, 
rise u]> uf^,-ifpor, in tlie fissures of llie rocks, and 
thence trickle down into cavities and reservoirs pre¬ 
pared by nature, from which they make their way 
to the surface. Some hav^eveii gone so far as to 
imagine them i; sort of subterranean alembics. 

But these conjectures are entirely void of founda¬ 
tion. If the water of the sea produced fountains 
ill this manner, it would long ago have choaked up, 
with its salt, the subterranean conduits through 
jyliich it ia supposed to pas^. Besides, the connec¬ 
tion which is observed between the abundance of 
rain, and that of tlie water of the greater part of 
foiiiitninR, would not subsist; as the internal dis¬ 
tillation would take place whether it rained or not. 
It is to be observed, also, that the w^er of springs 
always di^tds from above beds of clay, and not from 
hHu/U} them ; but as these lijcils intercept the pas¬ 
sage of vapors and water, the latter iniist necessarily 
come from above them. A sure method of destroy¬ 
ing a spring, is to pierce this bed ; but if the water 
enme from below, a centrary effect would be pro¬ 
duced. 


What induced philosophers to have recourse to a 
cause so remote, and so false, no doubt was their 
imagining that rain water was not suffir'icnt to feed 
all the springs and rivers. But they were ecrtuinly 
in an error: for instead of rain water being too 
small in quantity to answer that purpose, it seems 
rather difficult to eoneeive in what manner it is ex¬ 
pended. This will be proved by the following cal¬ 
culation of Mariotte. 

This author observes that, according to experi¬ 
ments which have been made, there falls annually 
on the surface of the earth about 19 inches of water. 
But to render his calculation still more convincing, 
he supposes only 15, which makes per siiuaretoise 
45 cubic feet, and per square league of 2300 toisca 
in each direction, 238050000 cubic feet. 

But the rivers and sjirings which feed the Seine, 
before it arrives at the Pont-Royal at Paris, com¬ 
prehend an extent of territory, about 60 leagues in 
length, and 50 in breadth, which makes 3000 leagues 
of superficial content; by which, if 238050000 be 
multiplied, we shall have for product 714150000000, 
for the cubic feet of water, which falls, at the lowest 
estimation, on the above extent of territory. 

Let us now examine the ejuantity of waller annu¬ 
ally furnished the Seine. This river, above the 
Pont-Royal, when at its mean height, is 400 feet in 
breadth, and 5 in depth. The vcducity of the water, 
when the river is in this state, may he estimated at 
100 feet per minute, taking a mean between the 
velocity at th^ surface and that at the bottom. If 
the product of 400 feet in breadth, hy 5 in depth, 
or 2000 square feet, be multiplied by 100 feet, we 
shall have 200000 cubic feet, for the rpiantity of 
water which passes in a minute through that section 
of the Seine, above the Pont-Royal. The quantity 
then in an hour will be 12000000; in 2t hours, 
288000000; and in a year, 10:>120000000 cubic 
feet. But this is not the seventh part of the wafer 
which, as above seen, falls on the extent of country 
that biipplics the Seine. 

But iiow sliaLL we dispose of the remainder of this 
water ? The answer is t asy : the rivers, rivulets, 
atiu ponds, lose a considerable quantity of water by 
eva))oratioii; and a prodigious quantity is employed 
for the nuLiitiou of plants. 

Mariotte makes a calculation also of the water 
which ought to be furrii.shed naturally by a spring 
that issues | little below the summit of Montmartre^ 
and which is fed by an extent of ground 300 toises 
in length, and 100 in breadth ; making a surface of 
30000 bcpiare toises. At the rate of 18 inches for 
the annual quantity of rain, the quantity which falls 
on that extent will amount to 1G20000 cubic feet. 
But a coiisideiable jiait of this water, perhaps three- 
fourths, immedidtely runs olf; so that no more than 
405000 forces its way through the earth and sandy 
soil, till it meets with a bed of clay at the depth of 
two or three feet, from which it ftows to the mouth 
of the fountain, and feeds it. If 4050A0 therefore 
be divided by 365, the quotient will be 1100 cubic ft et 
of water, which it ought to furnish daily, or about 
38500 French pints; which makes about 1600 
pints per hour, or 27 pints per minute. Such is 
nearly the. pnxhice of this spring. 

An objection, founded on an experiment of 
M. dc la Hire, described in the memoirs of the 

Academy of ScienceB,”a for the year 1703, is com¬ 
monly made to this idea respecting the origin of 
springs. This ])hilosophcr having caused a pit to 
be (lug in a field, to the depth of 2 feet, found no 
tfares of moisture : from which some conclude Uiai 
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the rain water flows only over the surface, and docs 
iu»c, ill uiiy manner, contribute to the origin of 
springs. 

But this experiment is of no weight, as it is con¬ 
tradicted by a thousand contrary instances. Every 
one knows that water, in various places, oozes from 
the roofs of caverns and subterranean passages: it 
is this water which, after penetrating the earth, and 
flowing between the joints of stones, produces sia- 
hictites, and other stony concretions. It is, there¬ 
fore, false that rain water never penetrates beyond 
the depth of a few feet. The fact, observed by M. 
lie la Hire, was a particular case, from which it was 
Wrnflg to deduce a general consequence. 

It is objected also, that water is sometimes col¬ 
lected at heights at which it is impossible that the 
r:iiii water could give birth to a spring. To this it 
may be replied, that if the ground, where these 
collections of water exist, be examined, it will 
always be found that they are produced by rain or 
melted snow ; that tlmse places on the siiiumits of 
iiiouritains are only a kind of funnels, which collect 
the wraters of some neighbouring plain, continually 
maintained by the rain ur snow, assisted by the 
Mnall evaporation which takes place, in consequence 
of the rarity of the air. It is, thci\:fore, evident to 
every rational mind, that the origin of springs and 
fountains can be ascribed to no other cause, than 
the rain water and snow which have been collected. 

BOTANICAL NOTICED. 

nEIMiniHJCTlVK OIIGANS OF PLANTS. 

Thk reproductive organs of phasnogamous, or 
flowering plunls, are the flowers and the fruit, 
hccaiise these parts are of necessity in the prepa¬ 
ration, the maturing, and defending the seed. 

Both the flower and the fruit consist of several 
[larts ; for example, in the common primrose there 
IS outside of all a green cup, which incloses the 
rc.st of the flower—this is the catyx. Within the 
calyx is a colored leafy part, called the corolla. 
These two parts together are the floral envelopes, 
•Still more inwards arc a number of colored threads, 
with a knob at the end of each—these arc siamens. 
Innermost of nil is a green swelled-out body, called 
a point at or pistilf which is either the young seed 
vessel or leads to it; and the part of the stalk upon 
which the whole of these organs are placed is the 
receptacle. The manner in which Irowers grow 
together or upon the stalk which bears them, is 
called their inflorescence^ and the folding up of the 
different parts of the flower before opening is called 
their estivation. 

The following cut will enable the student clearly 
tn understand the nature, position, and, usual character 
of the reproductive organs, as exemplified in the 
cowslip !— 



A. Shows the inflorescence or moile of flowering. B. The 
a*snv:ituii] or roUliiig iipof thccalyx C. he calyx romoved. 
D, The J*stiVRlloii of the oorolld K. 'J'he corolla removeit. 

F. The corolla opened to show the live stamew G. A stainen 
inngnifird, with some grams of pollen by the side of it. 
II. The pistil. 1. The stigma or lop of the stylo, magnified. 

J T^he seed vessel cut open lengiliwise. K. A seed cut open 
to show the embryo lying across it. 

The rc-productive organs vary in shape, relative t 
size, and method of attachulent to each other, no 
less than do the njbts, leaves, Sometimes one 
or other of them is deficient—in different cases more 
thai| one : thus a flower may want calyx or coroUa, 
or both, when it would be called incomplete^ or it 
may have all these organs, and be complete, Orca- * 
sionally one part is redundant, or of unnatural 
form or size, in which case the flowers be<;omc 
monstrous. Thus cultivation, injury, excess of 
food, ilbd many other causes, make such great 
alterations in tlie structure, and still more often 
in the habit or appearance of a plant, that it is 
sometimes scarcely possible to recognize the altered 
form. However greatly variations of this kind may 
contribute to' the beauty of the flower, or the utility 
of the fruit, yet by the botanist such changlings 
must be disregarded as unnatural. The hen and 
chicken daisy, the hose-in-hose polyanthus, and atr 
double flowers, are in this condition. Even ** the 
queen of our gardens," the elegar.'t rose itself, is to 
be considered but us a vegetable monster, un- 
courteous u.^ tlie term may seem, because culture 
has increased its moss, multiplied its petals, V..ight- 
ened its colors, and it therefore no longer bears in 
our gardens tlioscaimple flowers Ulvirmicii nature 
invested it. 

Calyx, —The outer part of every coniplrte flower 
bears the name ^ calyx, wdmtcvcr may be its sizt;, 
form, or color, xhe gensral use of this organ is 
to defend the more delicate parts of the flower from 
injury, when in their young and unfolded state. 

A calyx consists, in its usual state, of u leafy 
green cup, more or less cut and divided. The 
different parts or leaves of which it consists are 
called sepals, and it often takes its name from the 
number of these sepals. Thus, in the primrose it 
is monosepalous, (1,)—that is, one-leaved. In the 
poppy, disepaloHS, (2,)—or consisting of two 
leaves. It may also consist of three sepals, (;!,) as 
in the pilewort. Four sepals, as in the cabbage, 
(4.) It is 5, 6, 8, 10, sepalcd in other plants, 
when its name would be appropriate to these 
numbers 
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It is tubular, lipped, puffed out, ribbed, spurred, 
notched, or entire. If, it fall off when the flower 
opens, it is fugacious —if it drop with the rest m 
the flower, it is caducous —if it renrtin until the 
fruit is ripe, it is When situated above 

the fruit, as in the rose, it is called superior^ (1,)— 
when under the fiuir, as in the mallow, it is 
inferior^ (2.)^ 
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Although persiBtent calyces rcnaaiii after the time 
of floweriug, it is generally in a dry and withered 
state, particularly in those which are superior; and 
when inferior, although they retain their green 
color and living texture longer, yet it is not often 
that they continue growing after that period. In 
wmme plants, however, it is different, for themaljx 
increases during all the time of the fruit ripening-— 
in illustration of which the cnriously-enlarged 
calyces of the nicandra physalodes, and the bag¬ 
shaped calyx of the winter cherry may be refefped 
to, especially as they add so greatly to the beauty 
*of the fruit of these and similar plants. The calyx 
of the henbane another of a most beautiful and 
regular form. It is also to be observed, that the 
calyx 18 often colored, as in the fuschia it is of a 
most beautiful scarlet. When a flower has But one 
envelope to its stamens, we must consider that a 
calyx, whatever may be its color or form. The 
noble lily, the gaudy tulip, and the golden crocus, 
owe their beauty to their colored calyces; unless 
indeed, as some botanists have doue,Ve •consider 
them as penanihH^ that is, a <^vering, which par¬ 
takes of the position of a calyx and the character 
of a corolla. 

Corolla. —The corolla is that part of the flower 
which is next within the calyx, and between that 
and the stamens. It is generally the most brightly- 
colgj^d of the floral envelopes; thus, the red leaves 
of iflihrose, the yellow of the buttercup, and the 
blue of the bell flower, constitute the various 
corolltc Uf TllUliB llTants. A cordHa may consist of 
only one |^af or petals as it is more properly called, 
when the form of tSis giveef it ah appropriate name; 
or it may be of severa^pctals, when their arrange¬ 
ment and thickness serve as marlcs of distinction. 
When the various^ petals or divisions of a corolla 
are alike, it is said* to be regular —if not, irregular. 

Of moHopeialous or one-petalled corollm, the 
lower part is called the tube —the upper expanded 
part, limb, and where these join one another, 
the mouth or throat. They are either eampanulate 
or belUsthaped, (1,) as in the blue-bell—y«nne/- 
skaped, (2,) as in the bell-bind— irumpeUshaped, 
(3,) as in the tobacco flower— rotate or wheeUehaped, 
(4,) this is flat and without a tube, as in the speed¬ 
well— salvcr^ghaped, (5,) or flat, with a tube, aa in 
the primrose— lipped or deeply divided into two 
parts at the limb: this variety may be either 
rin^enl^ll^gl^ping, (Ga,) where the two lips stand 
* widely open, as in the white nettle—or personate, 
(G6,) when they close up like a mouth, as in the 
snap dragon. The corolla is strap-shaped, (7,) 
in the dandelion, and tubular, (B,) in the thistle. 



the pnlyprtnhus or many-pclalhd corollm. 
'I’iio^c arc named— 


Ct'uctform, (1,) which have four petals arranged 
in the form of a cross, aa in all the plants of the 
fifteenth class, such as the wall-flower, stork 
cabbage, Here the outer part of the petal is 
called the mgrptn, and that part covered by the 
calyx is the clam —(a, a petal separated.) 

Papilionaceous, (2,) when five petals are arranged 
sou to look something like a butterfly, (in Latin^ 
papiiio,) as in the sweet pea flower, '^e upper 
petal, which covers over the rest, is called tfio 
vexillum or standard, (a,)—the two side petals arc 
ala or wings, {b,) —and the two lower and inner 
ones, when joined together, form what goes by the 
name of the carina or keel, (c.) 

A corolla is rosaceous, (3,) when the petals are 
thin, like those of the rose—and liliaceous. (4,) 
when the petals ore thick, like those of the lily. 
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The use of the corolla, apparently, is to defend 
the inner parts of the flower from some injuries 
they might sustain from wind or damp, and so to 
collect and concentrate the sun’s light and heat 
upon those parts as to ripen them, and aid in the 
more rapid dkercise of their functions. 

JVec/ary.—There Is often found attached to the 
corolla, or situated near it, variously shaped and 
colored parts, not contributing to the regular 
formation of a flower, nor yet apparently necessary 
to its structure. These are the nectaries, parts so 
called because of the honey which some of them 
secrete—the use of which sweet fluid seems to be, 
that the insects being attracted to the flower, and 
fluttering about within it, may aid in distributing 
the pollen from the stamens to the stigma—a pro¬ 
cess which ia necessary to the well-being of the 
future seed. 

Every flower does not contain a nectary, not even 
all those which secrete honey, as, for example, the 
corolla tube of the white nettle is sweet, but has no 
particular organ to collect the honey within it. So 
also, many parts are for convenience considered 
nectaries, vKiich have no such use. In fact, every 
part of a flower, which la neither calyx, corolla, 
stamen, nor pointal, is classed under this general 
term. The nectary, therefore, has the same mean¬ 
ing when applied to flowers, as the word fulcrum 
has to the preservative organs. 

LIGHT^ 

(BSmmed from page 143 , and conclwled.) 

Corpuscular Theory of JAght. —Sir John Hcr- 
Bchel, in his admirable Unay on Light in the Rncy- 
clopadia Metropoliiana, states the principles of the 
Newtonian or corpuscular theory os follows:— 

1 . ‘‘That light consists of particles of matter 
possessed of inertia, and endowed with attractive and 
repulsive forced, and projected or emitted from all 
luminous bodies with nearly the same velocity,— 
about 200,000 miles per lecond. 

2 . ** That these partiAes differ from each other 
by the intensity of the attractive and repulsive forces 
which reside in them ; and in thei** relations to the 
material world; and also in their actual masses, or 
irirrlia. 
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3. ^^That these particles, impinging on the 
retina, stimulate and excite vision; the particles 
whose inertia is greatest producing the sensation of 
red, those of the least inertia of violet, and those in 
which it is intermediate the intermediate colors. 

4. ** That the molecules of material bodies and 
those of light exert a mutual action on each other, 
which consists in attraction and repulsion, accqrd- 
ing to some law or function of the distance between 
them; that this law is such as to admit, perhaps, of 
several alternations of changes from repulsive to at¬ 
tractive force; but that when the distance is below 
a ceftain very small limit it is always attractive up 
to actual contact, and that beyond this limit resides 
at least one sphere of repulsion. This repulsive 
force is that which causes the reflection of light at 
the external surfaces of dense media; and the inte¬ 
rior attraction that which produces the refraction 
and interior reflection of light. 

5. **That these forces have different absolute 
values or intensities, not only for all different ma¬ 
terial bodies, but for every different species of the 
luminous molecules, being of a nature analagous to 
chemical affinities or electric attractions ; and that 
hence arises the different refran^ibilities of the 
rays of light. 

6 . That the motion of a particle of light, under 
the influence of these forc.es and its own velocity, 
is regulated by the same mechanical laws which 
govern the motions of ordinary matter; and that 
therefore each particle dciBcribea a tn^ectory, capa¬ 
ble of strict calculation as soon as the forces which 
act on it are assigned. 

7. That the distance between the molecules of 
material bodies is exceedingly small, in comparison 
with the extent of their spheres of attraction and 
repulsion on the particles of light. 

8 . That the forces which produce the reflection 
and refraction of light are, nevertheless, absolutely 
insensible at all measureable or appreciable distances 
from the molecules which exert them. 

9. ** That every luminous molecule, during the 
whole of its progress through space, is continually 
passing through certain periodically recurring states, 
called by Newton fits of easy reflection and easy 
transmission, in virtue of which they are more dis¬ 
posed, when in the former states or phases of their 
periods, to obey the influence of the repulsive or 
reflective forces of the molecules of the repulsive 
or reflective forces of the molecules of a medium ; 
and when in the latter, of the attractive.’’ 

Such are the postulates on which the corpuscular 
theory of light depends. Most of them may be ad¬ 
mitted without difficulty; and they afford data for 
the application of mathematical reasoning to the phe¬ 
nomena, which may be investigated by the same 
sort of analysis with which mathemfticians are 
already familiar in the theories of heat, capillary at¬ 
traction, and molecular forces. 

Ukdulaiory Theory.•■^Tbe principles of the nn- 
dnlatory theory are thus stated by Sir J. Herschel 

1 . ^*Tbat an excessively rare, subtle, and elastic 
medium, or vMer, fills all space, and pervades all 
material bodies, occupying the intervals between 
their molecules; and either by passing freely among 
them, or by its extreme rarity, offering no resistance 
to the motion of the eartbL the planets, or comets, 
in their orbits, appreciate by the most delicate 
astronomical observations; and having inertia, but 
not gravity. 

2 . ^hat the molecules of the ether arc suscep¬ 
tible of being set in motion by the agitation of the 


particles of ponderable matter; and that when any 
ohe is thus set in motion it communicates a.similair 
motion to those adjacent to it, and thus the motion 
is propagated further and further in all directions, 
according to the same mechanical lav^ which regu¬ 
late the propagations of undulations in other elastic 
media, as air, water, or solids, according to tbeh 
respective constitutions. ** 

3 . ‘^Thatin^the interior of refracting media the 
ether exists in a state of less elasticity, compared 
with its density, than in vaouo (f. e. in space empty 
of all other matter); and that the more refractive 
the medium, the less, relatively^ speaking, is the 
elasticity of the ether in its interior. 

4. ** That vibrations communicated to the ether 
in free^space are propagated through refractive me¬ 
dia by means of the ether in their interior, but with 
a velocity corresponding to its inferior degree of 
elasticity. 

5. ** That when regular vibratory motions of a 
proper kind^ are propagated through the ether, and 
passing through our eyes, reach and agitate the 
nerves of our retina/ they produce in us the sensa¬ 
tion of light, in a manner bearing a more or less 
close analogy to that in which the vibrations of the 
air affect our auditory nerves with that of sound. 

6 . ** That as, in the doctrine 'of sound, the fre¬ 
quency of the aerial pulses, or the number of excur¬ 
sions to and fro from the point of rest made 'h 
molecule of the air, determines the pitch of'note; 
80, in the theory of light; the frequenc y of th e pulses, 
or number of iili{>ulse8 made oiir*our nerves in a 
given time by the ethereal molecules nerX in con¬ 
tact with them, determmes the color of the light; 
and that as the ajisolute extent of the motion to and 
fro of the particles of air determines the loudnese 
of the sound, so the amplitude or extent of the ex¬ 
cursions of the ethereal molecules from their points 
of rest determines the brightness or intensity of the 
light.” 

Whichever theory we adopt to explain the pho- 
nomena of light, we are led to conclusions which 
strike the mind with astonishment. According to 
the corpuscular theory the molecules of light are 
supposed to be endowed with attractive and repul¬ 
sive forces, to have poles, to balance themselves 
about their centres of gravity, and to possess pther 
physical properties which we can only ascribe to 
ponderable matter. In speaking of these properties 
it is difficult to divest one’s self of theW>«*^i sensi¬ 
ble magnitude, or by any strain of the imagination to 
conceive that particles to which they belong can be 
so amazingly small as those of light demonstrably 
are. If a molecule of Sght weighed a single grain, 
its momentum (by reason of the enormous velocity 
with which it moves) would be such, that its effect 
would be equal to that of a cannon-ball of 150 lbs. 
projected with a velocity of 1000 feet per second. 
How inconceivably small must they therefore be 
when millions of molecules, collected by lenses or 
mirrors, have never been feqnd to^produce the 
slightest effect on the most delicate apparatus con¬ 
trived expressly for the purpose of rendering thdr 
matfiriolity sensible. 

If the corj[>a8cular theory astonishes us by the 
extreme minuteness and prodigious velocity of the 
luminous molecules, tne numerical results deduced 
from the undulatory theory are not less overwhelm¬ 
ing. The extreme smallness of amplitude of the 
vibrations, and the almost inconceivable but etill 
measurable rapidity with which they succeed each 
other, were computed by Dr. Young. 
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Oa a cursory view, it must appear singular that 
two hypotlieses, founded on assumptions so essen¬ 
tially different, should concur in affording the means 
of explaining so great a number of facts with equal 
precision and almost equal facility. This, however, 
is the case with respect to the corpuscular and unuu- 
^latory theories of light, ffom both of whi(^ the 
mathematical laws to .which the phenomena are 
subject may be deduced, though Jiot in all cases with 
the same degree of facility. So faf as the corpus¬ 
cular doctrine is available for the purposes of de¬ 
ductive explanation, it possesses all the chafac- 
.teristics of a good theory. It aupposes the opera¬ 
tion of a force with which we are in some measure 
familiar. We are accustomed to contemplate the 
effects of attraction in the grand phenomena of aa- 
tronomy ; we perceive them at every instani in the 
downward tendency of all heavy bodies; and though 
they disappear in the small bodies of nature, they 
are reproduced in the phenomena of electricity, 
magnetism, capillary attraction, electricity, and 
various chemical actions, where they«can be not 
only distinctly traced, but reduced to mathematical 
formulae, and submitted to adburate calculation.— 
The undulatory hypothesis is not seized by the 
mind with the same facility; yet it also possesses 
some of the least equivocal characteristics of philo¬ 
sophical truth. No phenomenon has yet been dis¬ 
covered decidedly at variance with any of its prin- 
On the contrary, most of the phenomena 
follow from those principles with remarkable case; 
and, instances, cons0l^c°c^3 deduced 

from the theory by a long and intricate analysis, 
and wher^no sagasity couU possibly have divined 
the result, have been found to be accurately true 
when brought to the test of exjflriment. Hence 
this hypothesis begins to be generally adopted by 
philosophers, and, in recent times, by far the most 
illustrious names in the annals of optical discovery 
are included in the list of its supporters. 

That the sensation of Ught is produced by the 
vibrations of an extremely rare and subtle fluid, ia 
an idea that waa maintained by Descartes, Hooke, 
and some others ; but it is to Huyghens that the 
honor solely belongs of having reduced the hypo¬ 
thesis to a definite shape, and rendered it available 
to the purposes of mechanical explanation. Owing 
to the great success of Newton in applying the cor¬ 
puscular theory to his splendid discoveries, the 
specwWjlQns of Huyghens were Ipng neglected; in- 
• deed, th^uftory remained in tke same state in 
which it waa left by him till it waa taken up by our 
countryman, the late Dr. Young. By a train of 
mechanical reasoning, whicl^ in point of ingenuity, 
has seldom been equalled, Dr. Young was con¬ 
ducted to some very remarkable numerical relations 
among some of the apparently moat dissimilar phe¬ 
nomena of optics, to the general laws of diffraction, 
and to the true principles of the coloration of crya- 
tpllized substances. Mains,* so late as 1810, 'made 
the important discovery of the polarisation of light 
by reflection,* and successfully explained the phe¬ 
nomenon by the hypothesis of an undulatory pro¬ 
pagation. The theory subsequently received a great 
extension from the ingenious labors of J^resnel; nnd 
the still more recent researches of Arago, Poisson, 
Herschel, Airy, and others, h|ve conferred on it so 
great a degree of probability that it may be almost 
regardetl as ranking in the class of demonstrated 
truths. ** It is a theory,’* sayi Herschel, ’'which, 
if not founded in nature, is certainly one of the 
happiest fictym that the genius of man has yet 


invented to group together natural phenomena, as 
well as the most fortunate in the support it has re¬ 
ceived from whole classes of new phenomena, which 
at their discovery seemed in irreconcileable opposi- 
tion to it. It is, in fact, in all its applications and 
details, one snccession of yC/tctVt>s, insomuch that 
we may almost be induced to say, if it be not true, 
it ifeserves to be so.” 

delations of Light and Heat .—Light and heat 
are so intimately related to each other, that philo¬ 
sophers have doubted whether they are identical 
principles, or merely coexistent in the luminous 
rays. They possess numerous pro}»erties in com¬ 
mon ; being reflected, refracted, and polarized ac- 
cording to the same optical laws, and even exhibit 
the same phenomena of interference. Most sub¬ 
stances, during combustion, give out both light and 
heat; and all bodies, excepting the gases, when 
heated to a high temperatnre hei^me incandescent. 
Nevertheless, there are many circumstances in which 
they appear to differ. 

A thin plate of transparent glass interposed be¬ 
tween the face and a blazing fire intercepts no sen¬ 
sible portion of the lightf but most sensibly dimin¬ 
ishes the heat. Light and heat ere, therefore, not 
intercepted alikfl by the same substances. Heat is 
also combined in different degrees with the different 
rays of the solar spectrum. A very remarkYible 
discovery on this subject was made by Sir William 
Herachel, which would aeem to establish the inde¬ 
pendence of |he heating and illuminating effects of 
the solar rays. Having placed thermometers in 
the several prismatic colors of the solar spectrum, 
he found the heating power of the rays gradually in¬ 
creased from the violet (where it was least) to the 
extreme red, and that the maximum temperature 
existed at some distance beyond the red, out of Che 
visible part of the spectrum. The experiment was 
soon after repeated with great care by Berard, who 
conflrmed Herschel’s conclusions relatively to the 
augmentation of the caloriflc power from the violet 
to the red; but he found the maximum heat ex- 
istea at tne extremity of the red, and not beyond 
the spectrum. This discovery of the inequality of 
the heating power of the different rays led to the 
inquiry whether the chemical action, produced by 
light on certain bodies, was merely the effect of the 
heat accompanying it. Growing to some other cause. 
By a series^f delicate experiments, Berard found 
that this acuon ia not only independent of the heat¬ 
ing power, but follows an entirely different law; its 
intensity being greatest in the violet ray, where Che 
heating power ia the least, and least in the red ray, 
where the heating power is greatest., We are thus 
led to the concluaion that the solar rays posaesa at 
least three distinct powers,—those of heating, illu¬ 
minating, and effecting chemical combinationa and 
decompositions; and these powers arc distributed 
among the differently refrangible rays in such a 
manner as to show their complete independence of 
each other. 

Light acts a very important part in the vegetable 
economy. The green color of plants and the hue 
of flowers entirely depend on it; and it is found 
even to influenqp the form of their leaves. Its ef¬ 
fects in developing the forms of some of the lower 
classes of animals have a^ been proved by varioua 
experiments; and there mre probably many other 
powers resident in the same wonderful agent of which 
we can at present form no adequate notion. 
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MEMORANDA. 

FomuUion Rocks. —Though several of the 
agencies which operated during the earliest eras in 
the physical history of our glob^e either now exert a 
comparatively diminish^ influence, have ceased 
altogether, yet the general law of nature unquestion¬ 
ably continues the same, and rocks are in coarse of 
formation by various causes, and under diversif ed 
circumstances, at the present day. Not only do 
the coral formations continue in the southern ocean 
to produce reefs, islands, and by the connexion and 
increase of these, to form continents; but, in our 
owiijislands, accumulations of sand, mud, and shells, 
are producing fresh layers in the bed of tlie sea, 
and constituting fresh deposits, which add to the 
crust of our globe, and will form a subject of in¬ 
terest to the future inquirer into its history; but 
every river and every stream is in like manner con¬ 
verting its bed into rock, and the operation is often 
assisted by causes of an extraordinary and singular 
kind. A very remarkable instance of this nature 
was brought to light a few years since. During the 
unhappy and distracted r^gn of Edward II. several 
of the English barons took up arms against the 
monarch and his favorites, the G^vestones. One 
of their insurrections was headed by the Earl of 
l^eicester, whose associate in the enterprise was the 
Karl of Lancaster, the latter nobleman taking charge 
of the military chest, and the paying the troops, 
^(c. &c. While the insurgent army were crossing 
the river Dooe, in Derbyshire, in tHe night, they 
were attacked and routed by the king's troops;— 
and, in the confusion, the military phest, with its 
contents, was thrown into the stream, and sunk to 
the bottom. The Earl of Lancaster was shortly 
after beheaded (in March, 1322), and all trace of 
the treasure was lost sight of. After the lapse of 
half a thousand years, on some excavations being 
made a few years since for the purpose of deepen¬ 
ing the bed of the river, masses of ferruginous brec¬ 
cia—that is, of pebbles, gravel, &c., cemented into 
rock by the rust of iron, were found, many of them 
containing coins of the period, silver pennies of 
Edward 1., &c., evidently^ formiug portions of the 
lost treasure. It would seem that the box contain¬ 
ing ths money had been bound or otherwise fitted 
with, iron, and that the decomposition of the metal 
had produced a cement sufficient to convert these 
pebbles into rock. The circumstanced is not alto¬ 
gether unique; and the efficiency of iron to pro¬ 
duce such a result is perfectly weU known; but tbe 
preservation of these coins by so remarkable a cause 
constitutes a Ughly remarkable and interesting fact. 
British Queen. 

New Oxide of Jron.~This combination has been 
obtained by M. Fremy. It communicates a violet 
color ^ to water, and possesses a powerful dyeing 
principle. It resembles manganese chameleon. It 
decomposes readily when boiled with an alkali or 
organic substance having an affinity for oxygen, 
and is converted into oxygen and sesqui-ozide of 
iron, of a yellow color, lliis combination is a per- 
ferrate of potash, which may be procured by calcin¬ 
ing peroxide of potassium and peroxide of iron.—* 
Fremy has shown that the appearance of a chame¬ 
leon color is DO proof of the presence of manganese, 
as it may be confounded i&th the new oxide of iron. 
Frepy forms this oxide hy igniting a mixture of 
potash and peroxide of iron; a brown mass is the 
result, which, by diglFstion in wuier, gives a beau¬ 


tiful violet-red solution. This compound is very 
soluble in water. A large quantity of water decom¬ 
poses it in the course of time. It becomes insoluble 
in very alkaline water, forming a brown precipitate, 
which readily dissolves in pure water, and affords n 
fine purple solution. appears much less stable 
than cnanganate of potash. A temperatfire of 212^^ 
decomposes it immediately ^ all organic substances 
decompose it. ,, I't is consequently impossible to 
filter the solution. It is impossible to isolate this 
con^und, for when the red solution is treated by 
an acid, when the potash is saturated, oxygen is 
disengaged, and peroxide of iron precipitated. 1f> 
the acid is in excess, it dissolves the peroxide, and 
gives rise to the formation of peroxide salt of iron. 

Glasjf Chureh-Bells are among modern wonders. 
One has just been cast in Sweden; its diameter is 
six feet, and its tone is said to be finer than any 
metal bell.— Tyne Mercury. 

Use qf Lime in Plantiny Trees. —A large planta¬ 
tion has, within the last two or three years, been 
formed in tKe neighbourhood of Invemejs, without 
the loss of a single tree, and this has been achieved 
by a very simple process. It is merely putting a 
small quantity of lime in the hole with the |>lant; 
about four bushels of lime will suffice for an acre. 
It must be thoroughly mixed and^incorporated with 
the mould before the plant is inserted. The eflect 
of the lime is, to push on the growth of thenUnt 
in its first and moat precarious stage. NeW^rcs 
begin to form and ramify from the top root; and 
not only is the stfety of the plant kYiStred; but its 
growth is advanced in double ratiG.-rZ/iT’erncAs 
Courier. • * 

Kalorama. —ynder this ^tle an exhibition of a 
novel kind has been thrown open in Bond Street. 
It consists of landscapes on a large scale, and pre¬ 
senting trees, water, animals, human figures, and 
every variety of scenery ; but instead of canvas and 
color, being composed of paper cut ou^with scissors, 
and by disposition and gumming together, made to 
represent all these features in a very efTective man¬ 
ner. In some points the distances arc managed hy 
having the materials on different horizontal lines ; 
in others, by painting the background. As objects ol 
curiosity, these Kaloramic products deserve u visit. 

Music of Light. —Dr. Buchanan, of Kentucky, 
conceives that he has found some affinity between 
the diflferent rays of light, as presented in a rain¬ 
bow, and the notes of music. VoWasAdj^fp this < 
tlieory, real or imaginary, he proposes to furnish a 
concert for the eye; that is, that the eye should 
experience the same pleasure by an harmonic rise 
and fall of the differeht rays of light, as the ear 
does by the accordance of sweet sounds. How far 
this plan is practicable, is a thing resting on ex peri- 
ment. Something analogous to this may have given 
birth to the fable of Memnon’s harp, which was 
said to have uttered delightftil strains jaf melody 
when touched by the solar rays. * 

To Destroy Caterpillars.-^ mode t>f destroying 
caterpillars has been discovered by accident. A 
piece of woollen rag had been blown by the wind 
intc^a currant-bush, and when taken out was found 
covered by tHbse leaf-devouring insects. Pieces of 
woollen cloth were immediately placed on every 
bush in the garden,%nd next day the caterpillars 
had universally taken to them for shelter. In this 
way thousands were destroyed every morning.— 
Natioual Advertiser. . 
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BATE'S POLYANGULAR KALEIDOSCOPE. 

In the common kaleidoscopes, the reflecting planes 
are fixed in an invariable angle, which is some even 
aliquot part of 560°; and, tliereforr, though the 
forms or patterns which^they create are literally in¬ 
finite in number, yet they have all the same cha¬ 
racter, in BO far as they are composed of as nifny 
pairs of direct and inverted images as half the num¬ 
ber of times that the inclination of the reflectors is 
contained in 360°. 

It is of the greatest importance, in the applica- 
tion^of the kaleidoscope to the arts, to have it con¬ 
structed in such a mann^T, that patterns composed 
•of any number of pairs of direct and inverted images 
may be created and drawn. With this view, the 
instrument may be fitted up in various ways, with 
"paper, cloth, and metallic joints, by means of which 
the angle can be varied at pleasure; but the most 
•convenient method is shown in the polyangular ka¬ 
leidoscope, the construction of which is ns follows:— 

The three figures, viz. 1, 2, 3, represent the 
polyangular kaleidoscope^with metallic reflectors, 
as made by Mr. Bate, optician. Fig. 1 shows the 
complete instrument, when mount^ upon a stand ; 
fig. 2 is a section of it in the direction of its length; 
and fig. 3 is a transvt<rse section of it through the 
line ST, fig. 2. The tube of this instrument is 
composed of twp cones, M M, N N, fig. 2, con¬ 
nected together by a middle piece or ring R R, into 
which they are both screwed. Theae two cones 
inclose tv^o highly-polished metallic reflectors AO, 
B O, fig. 3, only one of them, viz. B O E, being 
seen in fig. 2. One of thi sc reflectors B O E, is 
fixed to the ring R R, by the intermediate piece 
K G L. The reflecitor is screwed to this ])iece by 
the adjustable, screws K L ; and the piece K G L is 
again fixed to the ring RR by two screws seen 
above and below G, in flg. 3. Hence the tube, 
consisting of the cones MM, NN, and the ring 
RR, are iinmoveably connected with the mirror 
B O E. The surface of the reflector B O E is ad¬ 
justed by the screws at K and L, till it passes ac¬ 
curately through the axis of the cones and ring as 
seen in tig. 3. The other reflector A O, is fixed 
to an outer ring X X, by means of un intermediate 
piece, similar to K G L, the arm F of which, cor¬ 
responding to G, passes through an annular space, 
or open arch, of more than cut oUi. of the cir¬ 
cumference of the inner ring RR. The arm F is 
fixed to the outer ring X X by two screws, seen 
above and below F, in fig. «3 ; and the reflector 
A O is fixed to the bar corresponding to K L, by 
aimilar screws, for the purpose of adjusting it. 

The lower edge O £ of the reflector B O E ex¬ 
tends about the 15th of an inch bAow the axis of 
the cones, as represented by the dotted line in flg. 
2; but the lower edge O E of the other reflector 
A OE,. which is finely ground to an acute angle, 
iforming a perfectly straight and smooth line, is 
placed exactly in the axis of the cones, so as just 
to touch a line in the reflector A O E, which coin¬ 
cides with the axis of the cones, and to form a 
juction with that line in every part of the two meet¬ 
ing planes. The very nice adjustffients which are 
necessary to produce so exact a motion are effected 
by the screws corresponding to K and L. 

If we now fix the outer -ring X X into the ring of 
a stand ST, so as to be held fast, and turn the 
cones with the hand, we shall give motion to the 
reflector B O, so fii to place it at any angle we 
please, from O'* to 90^^; and, during its motion 


through thvs arch, the junction of the two reflectors 
must remain perfert, if the tcAehing lines are ad¬ 
justed, as we have described them, to the axis of 
motion, which must also be the axis of the cones 
and rings. If, on the contrary, we take away the 
stand, and, holding the Instrument in the hand by 
eithei of the cones M, N, turn the ring ft with thae 
other,^we shall giv^ motion 'io its reflector A O, and 
produce a varia^on in the angle in the same man¬ 
ner as before; or the same eifect may be produced 
by (in endless screw working in teeth, cut upon the 
circumference of the outer ring X X 

In order to enable the observer to set the re¬ 
flectors at once to any even aliquot part of a circle, 
or so as to give any number of pairs of direct and 
inverted images, the most convenient of the even 
aliquot parts of the circle are engraven upon the 
ring XX ; so that we have only to set the index to 
any of these parts, to No. 12 for example, and the 
reflectors will then be placed at an angle of 30°, and 
will form a circular field with twelve luminous sec¬ 
tors, or a sAr with sU' points, and, consequently, a 
pattern composed oHfituv pairs of direct and inverted 
images. 

As the length of the plates is only about five 
inches, it is necessary, excepting for persons very 
short-sighted, to have a conve.i^lens placed at E. 
A brass ring, containing a plane glass, screws into 
the outer ring C Jl, wlien the instrument is nothin 
use ; and there is an object plate containin|f* frag 
ments of dilferently colored glass. This object 
plate consists of'^two plates of gla^, one ground, 
and the other transparent, set in brn.<«s rims. The 
transparent one goes ifearest the reflector, and the 
brass rim which^contuins it screws into the other, 
so as to inclose between them the colored frag¬ 
ments, and regular figures of colored and twisted 
glass. A loose ring surrounds this object plate ;— 
and ^en this ring is screwed into the circular rim 
C D, the object plate can be turned round so as to 
produce a variety of patterns, without any risk of 
its being detached from the outer cone. 

In applying this instrunirnt to opaque objects, 
such as engravings, coins, gems, or fragments of 
colored glass laid upon a mirror, the aperture of the 
mirrors is laid directly over them, the large cone 
M M having been previously unscrewed, for the 
purpose of allowing the light to fall freely upon the 
objects. This property of the kaleidoscope is of 
great importance, as in every other in¬ 

strument, opaque objects must be held obliquely, * 
and, therefore, at such a distance from the reflectors 
as must affect the symmetry of the pattern. 

As the perfection off the figures depends on the 
reflectors being kept completely free of dust, parti¬ 
cularly at the angles, where it naturally accumulates, 
the greati'st facility is given by the preceding con¬ 
struction in keeping them clean. For this purpose, 
the large cone must unscrewed ; the reflectors 
having been previously closed, by turning the indei 
to 60 on the ring. They ara next to*be opened ta 
the utmost, and the dust may in general be removed 
by means of a fine point wrapped in clean and dry 
wagh leather. If any dust, however, still adheres, 
the small sefew in the side o0t]ie ring opposite to 
the index should be removed, and the smaller cone, 
N N, also unscrewefl. By easing the supporting 
screws of either of the reflectors, their touching 
sides will separate, so us to allow a piece of dry wasli 
leather to be drawn between them. When qyery 
particle of dust has been thus removed, the metals 
should be re-adjusted and closed Iflsfore the conea 
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are replaced; both of which should be screwed 
firmly into the ring tt 11. 

As the axis of motion in the preceding construc¬ 
tion is necessarily the axis of the cones and rings, 
the diameter of tliese rones and rings must evjery 
wnere be doable the breadth of the rellectors.— 
^From this cause, the tul)e, and consequently the 
object plate, are wide, and the instrument is, to a 
certain degree, unportable. ® ^ 

The advantages which the polyangular kaleido¬ 
scopes possess over all others, are— 

1. That patterns of any number of sectors, 

.the simplest to the most complicated, can be easily 
obtained. • 

2. That the reflectors can be set, with the most 
perfect accuracy, to an even aliquot part of a circle. 

3. That the reflectors can be, at any timt, com¬ 
pletely cleaned and freed from all the dust that ac¬ 
cumulates between them, and the instrument ren¬ 
dered as perfect as when it came from the hands of 
the maker. 

..... 

INSECTS AND THEIR SLASSIFICATION. 

Insects are animals which have a body consisting 
of one or more divisions, articulated feet, and a 
head conspicuously distinct from the body, on which 
are placed two moveable horns, called anternie. 
They breathe through airholes, which are situated 
dR the sides of the body; the greater number have 
wings in their perfect state, and only a proportion- 
ably small number are entirely wiU^ut them. With 
the exception of certain groups, all perfect insects 
have six feet, and ^their bedies are divided into a 
head, thorax, and abdomen, by notches or incisions; 
hence the name fWec/,Merived froi^l the Latin word 
ifi/tecaref to cut or notch. Before they attain, their 
perfect state they are subject to various transforma¬ 
tions, which are called metamorphoses. For the 
sake of perspicuity the very numerous class of in¬ 
sects, the most extensive in the whole animal ^king¬ 
dom, has been divided into two principal divisions 
—the winged, and the wingless. 

Whiffed inseciit are divided into the following 
orders:— 

(1.) ColeSptera (Beetles; Sheath-wings). Six 
feet, and mostly four wings, the anterior pair of 
which are horny, in the form of a covering for the 
two posterior wings, which are sometimes wanting. 
The]f hove upper and lower jaws (mandibles and 
^ maxil1ie}^f6r^awing or chewing : their under wings 
are transversely folded. Examples—the may-bug, 
the long-horns (Cerambycids), stag-beetles, ground- 
beetles fCarabidoe), weevils, fee. 

(2.) Orthdptera (Straight-wings.) Six feet; four 
wings, the two anterior of a leathery substance, 
serving as covers to the posterior, which are folded 
both longitudinally and transversely, but more gene¬ 
rally only longitudinally (whence the name straight- 
grings), and which lie, when at rest, concealed un¬ 
der the others. They have upper and lower jaws 
(or mandibles and maxilloe) for chewing. Examples 
—the earwig, the black-beetle, the cock-roach, the 
field-cricket, the migratory locust, and the green 
grasshopper. „ 

(3.) llemiptera (^alf-wings). Six feet; four 
wings, the two anterior forming hard coverings with 
membranous ends, or resembling the lower ones, 
but being larger and stronger. Instead of upper 
and lower jaws, the organs of the mouth are formed 
of bristles, inclosed in an articulated sheath, of a 
cyliudricsl or conical shape, and forming a project¬ 


ing beak or sucker. Examples—the field and tree 
bugs, house bugs, cicadie, and aphides. 

(4.) Neuroptera (Nct-wiiigs). Six feet; four 
membranous naked wings, upper and lower jaws 
for chewing ;| the wings are delicately veined, the 
under nearly the size of the upper, or even broader 
in diameter. Examples—the drngon-fly, or Lib^U 
lula; lacc-fly, or ileincrubius; and day-fly, or 
E^emera. 

(5.) Hymen6ptera (Membrane-wings). Six feet; 
four membranous wings, upper and lower jaws 
the posterior wings smaller than the upper. In the 
abdomen of the female of most species is a sting, or 
ovipositor. Examples—the saw-flies (Teiithfodf- 

nidse), Sircx gigas, gall-fly, bees, wasps, humble- 
bees, and ants. 

(6.) Lepid6ptera (Scale-wings). Six feet; four 
membranous wings, covered with small, coloredi^ 
mealy, shining scales or feathers. Instead of the 
upper and lower jaws, two hollow filaments exist, 
which together form a spirally rolled tongue. Ex¬ 
amples—butterflies, moths, and hawk-moths. 

(7.) Rhipiptera (Fan-wings). Six feet; two 
membranous wings, folddd like a fan; on the an¬ 
terior part of a thorax are situated two small, bent, 
hard, moveabl^ bodies, like wing-covers. The 
masticatory organs consist of simple bristle-shaped 
mandibles, and two palpi. To this order belong 
two genera of parasites living on wasps and bees. 

(8.) Dfptera (Two-wings). Six feet; two mem- 
branons expa|^ded wings, ge.nerally with two move¬ 
able organs, called poisers or balancers, and uhich' 
are situated behind the wings. The organs of the 
mouth consist of a sucker, formed of a variable 
number of bristles, which are inclosed in an un- 
articulated sheath; terminated in a double lip. 
Examples—gnats, midges, house-flies, ox and horse 
breeze-flies, &c. 

InaecU without winpa consist of the following 
orders: — 

(9.) Mytidpoda (Thousand-feet, Millepedes).— 
They have more than six feet, twenty-four at least, 
and upwards, which are placed on a series of rings, 
extending the whole length of the body; each ring 
has generally two pairs. The first, and sometimes, 
also, the second pair, form parts of the mouth. 
Examples—the centipede, iulns, and scolopendra. 

(10.) Thysanura (Fringe-tails). Six feet; on 
the under ydes of the abdomen are situated flat 
moveable appendages like pro-legs, and at the ex¬ 
tremity is a forked apparatus, by which the body 
can raise itself and move by leaps. Example—the 
sugar-louse (Lepisma saccharinum). 

(11.) Paraatta (Parasites). Six feet; no other 
organs of sight except simple (instead of composite) 
eyes; the mouUi is mostly internal, and consists of 
a snout, which contains a retractile sucker, or it 
forms a cleft with two lips, two mandibles, and 
hooks. Examples—the different species of lice. 

(12.) Sucihria (Suckers). Six feet, of which 
the posterior are the longest, and adapted for jump¬ 
ing. These undergo a transformation, and acquire 
organs of motion which they had not at first. The 
mouth consists of a sucker, which is inclosed in a 
cylindrical sheath, and is formed of two articulated 
pieces. Example—the flea. 

Crada and apidera^ v^iich Linnaeus included 
among insects without wi^^gs, are now formed into 
two distinct classes—Crustacea and Aracbnida, 

The arranyement here given is that of Kollar 
but other authors differ in their views of the subject. 
By some the earwig is formed into an order diitinct 



164 


MAGAZINE 

from the Ortli6ptera. The Thrips is separated os 
an order from the Hemiptera, the caddlce-flies 
(Phryganea) from tlje Ncuiopter.i and the horse¬ 
flies (ilippobusca) from the Diptera. In a popular 
point of view the arrangement of KolUr may be 
considered as sufficiently detailed. 

ANIMAL MAGNETISM. 

« • 

Til la subject has lately attracted so nnudi of public 
attention, that we should not be juhtitied in wholly 
omitting an account of it, more especially as it 
pretends to be intimately connected with subjects 
which we have found occasion to treat of rather 
fully. Before, however, we allude to the present 
operations of the cliarlarans or enthusiasts, which 
ever they may he, who novt imj)ose upon the cre¬ 
dulity of the public, it will, we doubt not, be intc- 
*8ttiig to present to our readers the authenticated 
proceedings of the original inagnetiser, M. Mesmer, 
with the fundamental principles upon which the 
pretended science was originally contiived. 

On the 12th of March, 1784, Louis XVI. ap¬ 
pointed Messrs. Borre, LaUin, Darnel, undGuillotin, 
members of the faculty of Pans, to examine the 
animal magnetism, practised by AI. Deslon and 
Mesmer, and to give in a report to him on the sub¬ 
ject; and in con.s('i|uencc of a reipicst made by 
these physicians, His M.ijcsly appointed five mem¬ 
bers of the Academy of Sciences, Messrs. Franklin, 
Leroi, Bailly, Dc Bory, and Lavoisier, ^o assist them 
in this examination. As M. Bory died when the 
commissioners began their labors, His Majesty made 
choice of M. M.ijault, member of the faculty of 
medicine, to succeed him. The following is an 
extract from their report;— 

** Doctrine ,—The agent wliich M. Mesmer pre¬ 
tends to have discovered, and which he has made 
known under tiie name of animal magnetism, is a 
fluid diffused throughout the whole universe. It is 
the means of a mutual influence between the celes¬ 
tial bodies, the earth and animated beings. It is 
continued in such a manner as to leave no vacuum : 
its subtlety is beyond all comparison ; it is capable 
of receiving, propagating, and communicating all 
the impressions of motion, and is susceptible of a 
flux and reflux. Animal bodies experience the effects 
of this agent, and it is by insinuating itself into the 
substance of the nerves, that it immediately affects 
them. The human body, in particular, possesses 
properties analogous to those of the magnet, and it 
has also its different and opposite poles. 

** The action and virtue of animd magnetism may 
be communicated from one body to other bodies, 
either animate and inanimate, and even at a con¬ 
siderable distance, without the aid df any interme¬ 
diate body. It is increased and reflected by glass; 
it is communicated and propagated by tound—in a 
word, this virtue may be accumulated, concentrated, 
and transmitted. Though the fluid be universal, all 
animated bodies are not equally susceptible of it; 
there are some even, though few in number, of a 
nature so hostile to it. Chat their presence alone 
destroys all the effects of it in other bodies. Aiii- 
mal magnetism can cure immediately all diseases of 
the nerves, and others^ it cures mediately; it 
strengthens the action medicines, and it exerts 
and directs salutary on^ in such a manner that 
th^y may be overcome. By its means the phy¬ 
sician can ascertain each individuaFs state of health; 
and can speak with certainty respecting the origin, 
nature, and progress of the most complicuUvl 
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diseases. He can prevent their increase, and he 
able to cure them without ever exposing the patient 
to dangerous effects, or disagreeable consequences, 
w'hatever be t^e age, the temperature, or the sex. 

In animal magnetism, nature presents an universal 
medium for curing and preserving mankind. Such 
is the^gent which the ccflnmissioners weie charged^ 
to examine, and such the properties warranted by 
M. Deslon. TLis^jhysician, when he explained to 
the coinmissionefs the doctrine and nature of animal 
magnetism, taught them also the practice, and 
maJA them acquainted with the poles, by showing 
them the method of touching the patients, and of. 
conveying to them the magnetic flisid. 

** Ti eatmmt ,—After having procured information 
respecting the theory and practice of animal mag¬ 
netism ^it was necessary to see its effects. For this 
purpose the commissioners attended, and each of 
them several times, to observe the manner in which 
M. Deslon treated his patients. In the middle of 
a large hall, they saw a circular box, made of oak, 
raised to this height of a foot, or a foot and a half, 
which was called the tub; the upper of this 
box was pierced with* a great number of holes, from 
which proceeded iron branches, having moveable 
elbows. The patients were placed in rows around 
this tub, each opposite to one of ihe iron branches, 
which by means of the elbow could be applied di¬ 
rectly to the diseased part. They were all united to 
each other by a rope that went round their bodies ; 
and sometimes they formed a second chain by laying 
hold of each othis’s hands—that is to say, hy\ach 
applying the thumb between the thumb ^and fore¬ 
finger of the next person. In ^ corner of the hall 
stood a piano-forte, on which various airs were played 
in different timf; and the^e airs were sometimes 
accompanied with the voice and singing. All the 
magnetised persons held in one of their hands an 
iron rod, about 10 or 12 inches in length. This 
was called a metallic tractor. Deslon declared 
to the commissioners—First, that this rod was the 
conductor of tiiagnetisin ; that it possessed the pro-^ 
perty of concentrating it at its point, and of ren¬ 
dering its emanations more powerful. Second, that 
sound, according to the principles of Mesmer, was 
also a conductor of magnetism, and to communicate 
the fluid to the piano-forie, nothing was necessary 
but to bring the iron rod near it; those who touched 
the instrument furnished it also, and the magnetism 
was transmitted by the sounds to th^ sj^..funding 
patients. Third, the rope which went round the 
patients, as well as the joining of hands, was des¬ 
tined to increase the effects by communication. 
Fourth, the inside of the tub was constructed in 
such a manner, as to concentrate the magnetism. 
It was a large reservoir, from which it was propa¬ 
gated by means of the iron branches fixed in it. 

** The patients arranged in great numbers, and in 
several rows, around fjie tub, received the magnet¬ 
ism at the same time by all these means—by tfie 
iron branches which transmitted <o them the 
magnetism in the tub—by the rope twisted round 
their bodies—by the joining of hands, which coni- 
mqnicated to those of their neighbours; and by 
the sound (ff the piano-forte; or of an agreeable 
voice. The patients were magnetised also directly 
by means of the fibber, and of an iron rod moved 
before tlie face, or behind the head, and on the dis¬ 
eased parts, always observing the distinction of the 
poles: the person who performed the operation 
acted upon them also by the look, and by staring 
at them ; but they were magnctiseit in a particular 
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raer by applying the fingers to the hypochon- 

R regions, and sometimes continuing to do so 

i^veral hours. 

“ Effects .—The patients exhibited a highly-raried 
picture, according to their different states. Some 
of them were calm and tranquil, and experienced 
^no effect o^hatever; otherS coughed, spat, 
some slight pain, a loci^J or a universal bent, and 
fits of perspiration; others wer«? stated and tor¬ 
mented with convulsions, which were remarkable 
for their number, their duration, and violence. As 
soon as one convulsion began, several others mlui- 
/estcd themselves. The commissioners saw some 
which lasted three hours ; they were accompanied 
with the ex]iectoration of a turbid, viscous liquor, 
forced up by the violence of the efforts. Sometimes 
streaks of blood came up; and one young %ian in 
particular, one of the patients, threw up a great 
deal of It. These convulsions were characterised 
by sadden and involuntary movements of all the 
limbs, or contraction of the throat, subsultus of the 
hypochondria and the epigastrion, uneasiness, a 
wildness of look, piercing cries, weeping, hiccups, 
and immoderate laughter; th^y were preceded and 
followed by a state of langour, and often a sort 
of dejection and even lethargy. The least unex¬ 
pected noise produced in the patients a tremour; 
and it was observed that changing the tone and 
measure of the airs played on a piano-forte had an 
ifflluence on them, so that by livelier tunes they 
were more agitated, and the vivacity of their con- 
Vttlsioiui was renewed. 

** A hall, lined with matting, had been at first 
destined for patients aiflicted with these convulsions, 
and on that account was called the chamber of 
cries; but M. Deslon^does not fhink proper to 
make use of it, and all the patients, whatever be 
fheir symptoms, are collected together in the public 
hall. 

Nothing can be more astonishing than the ap¬ 
pearance exhibited by these convulsions; none but 
those who have seen them can form any idea of 
tliem; and those who sec them are not a little sur¬ 
prised at the profound tranquility of one part of the 
patients, and the agitation experienced by another; 
the various symptoms which are repeated, and the 
sympathetic emotions produced. Some patients 
attach themselves to each other exclusively, rush 
towards each other, laugh, address each other in an 
affec^gp/^te tone, and mutually soften each other's 
a cries. Tney^re all subject to him who magnetises; 
though in an apparent state of stupor, the sound of 
his voice, a look or a sign, is sufficient to rouse 
them from it; and in conseqiuence of these constant 
effects, it is impossible not to acknowledge some 
great power by which the patients are agitated and 
subdued, and of which he who magnetises seems to 
be the depository. 

Conchmon. —The commissioners having ascer- 
^ined thab this animal-magnetic fluid cannot be 
perceived by^ any of our senses; that it has no 
action either on them* or on the patients subjected 
to it; and having assured tliemselves that pressure 
and touching occasion changes seldom favorable in 
the animal economy ; and in the last 4 >iace, having 
demonstrated by decisive experiments, that the 
imagination, without magnelisra, produces con¬ 
vulsions, and that magnetism, without the imagi¬ 
nation, produces nothing, have unanimously con¬ 
cluded, in regard to the question of the existence 
and* utility of the magnetic fluid, that nothing 
proves its existence; lh.it the violent effects ob¬ 


served on those subjected to public treatment, arise 
from touching; from the imagination beingt^mt in 
^tion ; and from that mechanical^ imitation which 
impels 06 , in spite of ourselves, to repeat whatever 
strikes our sqnses. At the same time, tlu'y think 
themselves omiged to add, as an observation of im¬ 
portance, that frequent touching, and the repeated 
action of the imagination to produce a crisis, may 
be* prejudicial; that the sight of these crises is 
equally dangerous, on account of that imagination 
which nature seems to have imposed on us as a law, 
and consequently that all the public treatment, 
where the means of magnetism are employed, must 
in the end produce disastrous effects."^ 

Paru, March 11/A, 1784. 


MUSICAL STRINGS. 

If a String be stretched between two pins, and then 
be struck or pulled to one side, it will move as far 
to the other side, and then nearly as far back again, 
and thus vibrate for a considerable time ;—each vi¬ 
bration diminishing till they finally cease—though 
the time occupied in eaclF vibration, from beginning 
to end, is exactly the same. Two strings in every 
respect tlie same, will produce exactly the siunt: 
tone, and ar^said to be in nnmm. A string half 
the length or another will vibrate in half the time, 
or make two vibrations for the other one,—each 
second vibration of the shorter one commencing 
with each vitiation of the longer one. A string twu- 
thirds the length of the long string will vibrates 
three times to its twice. 8houUi we suppose the 
long string to consist of 120 parts, and to vibrate 
sixty times in a second, then we may have sevi-n 
divisions of it, with their according vibrations, and 
the number of times which each one vibrates in a 
second, as in the following table : — 


Names of 
Strings, 

tht' l.oii)' 
String 

According 

Vibrat.uiiM. 

Vihr.i 

tllillH 1 

heron 

Fl«t. 

1 or 120 


60 

Minor Third 

t — 100 

6 . 5 

72 

Major Third 

i — 06 

5 . 4 

75 

Fourth .... 

f — 90 

4 . 3 

80 

Fifth .... 

* — 80 

3 . 2 

90 

Minor Sixth 

# — 75 

8 . 5 

96 

Major l^th 

i — 72 

5 . 3 

100 

Octave . . •« 

* — 60 

2 . 1 

120 


These strings, when struck, will produce different 
sounds; but the vibrations of each will accord or 
commence together at the above stated intervals 
with the original long strina ; and they are, there¬ 
fore, said to fdhn a concoraance, or to harmonise. 
When the strings have not those proportions, and, 
consequentijr, not these periodical concordances, 
they form discords by the vibrations continually in¬ 
tercepting each other, and thus jarring or checking 
each other’s momentum. 

The above proportions constitute the diatonic 
scale, and are the foundation of all music; pro¬ 
ducing the greatest number of recurring vibrations 
or concords that can be had at the least intervals; 
and, with the addition of five intervening stri.nga 
that produce half tones, Aach one being a sharp to 
the one below, and a flatrto the one above, consti¬ 
tute the musical alphabet. All the strings together 
form one octave. But the same divisions may be 
repeated on the short string or 60, when its octave 
will he 30; and this may be again divided, as also 
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its octave. Some instruments contain ten octaves, 
rising one above another; yet, constructed on a 
regular scale, so as to preserve the proportions.— 
The piano generally has five, but sometimes seven 
octaves. • 

The strings are not thus exactly measured in all 
instruments ; because the least difference, either in 
\ he materials of which strings are made, their tbifk- 
ness or tension, which is continually varying with 
the weather, makes a diflerence in the tone. They 
are, therefore, fixed according to the sound it* 
self, as determined by the accuracy of the ear 
which is called tuning them. The construction of 
most instruments must consequently depend on the 
ear; for in many wind-instruments, in musical 
glasses, and even in a gi eat many stringed instru¬ 
ments, no actual - proportions can be applied; and 
the only means we have of producing the above sets 
of harmonics or octaves, is, by altering and adjust¬ 
ing the instrument or tension of the string till the 
right tone is produced. In the violin the lengths of 
the strings are varied by the disposition of the An¬ 
gers ; and in the flute, the octaves are chiefly pro¬ 
duced by the manner of blowing 

The vibration of strings is on thf same principle 
as that of pendulums; each string being considered 
as two pendulums joined together at the points of 
. oscillation, and as describing very small arcs. Now, 
as fiendulums of the same length oscillate in the 
Miirie time, whether the arcs which they describe be 
great or small, so the vibration of equd strings will 
be performed in the same time ; hence, though one 
string be violently struck so as to produce a loud 
sound, and another in unison, so gently os scarcely 
to produce any sound; yet, as each vibration is 
performed in the same time, the tones will have the 
same pitch, or the strings will be in tune. 

If a pendulum of a certain length vibrate in a cer¬ 
tain time, then one that is one-fourth the length will 
vibrate in half that time; the time of vibration being 
as the square root of the length. But to produce 
the same effect in the string, or double ppudulum, 
w'e must work with half the length,—or as the pen¬ 
dulum decreases in the ratio of 1—4, the whole 
string must decrease as 1—2. Now, as the lengths 
of pendulums are measured from the point of sus¬ 
pension to the point of oscillation, this point of os¬ 
cillation in strings must depend on the tension of the 
string. When the string is slack, tHis distance 
between flie point of suspension and oscillation, or 
between one of the pegs to which the string is fast¬ 
ened, and the middle of the string, must be greater 
than when the string is tight. But perhaps the 
true principle is, that each string possesses elasti¬ 
city only to a limited degree; and that when 
stretched tight, a certgio portion of iA elastic power 
is exerted lengthwise; and, therefore, struck, 
there will be less to exert laterally in the vibration 
—it will consequently vibrate in less time. It may 
be possible, therefore, to make a string so tight, 
that all its elasticity shall be exerted longitudinally; 
so that when struck it will not vibrate but break. 

** If the lengths and weights of two chords are 
the same^ their times of vibrations will be inversely 
as the square roots of the forces ^ith which they 
are stretched; and the number of vibrations which 
they perform in the sanijr time, directly as those 
squqre roots. So also the tension and the weight 
remaining the same, the celerity of the vibration is 
inversely as the square root of the length, or the 
tension and weight per nicli remaining the same, 
the celerity of vibration is inversely as the length. 


If eight strings he such, that the number of vibra¬ 
tions which they perform in a given time be as the 
numbers 24, 27, 30, ,T2, 36, 10, 45, 48, the sounds 
of the first seven will be perceived as increasing in 
acuteness one above another from the first to the 
last, and will yield the notes from the combination 
of which all musical effects are produced. The 
tone is not affecte^ by the extent of the vibrations, 
but merely by their time. The loudness of their 
sound is supposed to depend on the greater extent 
of vibrations. The last of the eight strings will 
sound what is called the octave above the first; and 
the same series may be repeated t^ain between the* 
number 48, and its double 96, and each note will 
be the octave to its corresponding note in the first 
interval; the numbers of vibrations will be 51, GO, 
64, 72rB0, 90, 96, and it is evident that this series 
may be continued either down or up without limit. 
All musical sounds are computed to be contained 
within ten octaves; so that the number of vibra¬ 
tions in a given time, that yield the gravest note, 
is to that wRich yields the most acute, as 1 to 2-^, 
or 1 to 1024.'^— Pingfair't Outlinei of Natural 
Philosophy, 

Large instruments, and long, thick, and slack 
strings, therefore, vibrate slowly, or only once ;— 
while instruments of diminutive si^e, and very short, 
small, and tight strings vibrate above a thousand 
times; the former producing grave and deep tone*, 
and the latter sharp and acute; hence that screw¬ 
twisting and ear-torturing process that attends the 
tuning of stringei^nstrumeiits ;—and all the Variety 
of contrivances seen in musical instruments, which 
are, first, for producing the above octaves; and, 
secondly, for pli^ying the tones longer or shorter, 
when they are called notes, so as to produce such 
harmonious combinations of regularly recurring 
sounds, as we call a tune^ an mV, or a melody. 

The above divisions in the length of the original 
long string are far from being arbitrary—they are 
even pointed out by Nature herself; for, should a 
rope of 30 or 40 feet in length be stretched 
very tight, and struck, it will not vibrate uniformly 
between end and end, but will divide itself into 
portions; some vibrating and some at rest,—the 
latter acting as bridges, or stops to the former.— 
Suppose the length of the rope to be 60 ; then the 
lengths of the vibrating parts must be 30, 20, and 
12. For the sounds emitted are the octave, the 
twelfth, or octave of the fifth, and thci 8 enUlA%li 0 nth 
major or double octave of the third major of the 
principal sound produced by the whole rope. It is 
supposed to be the tendency of strings to move in 
this manner that prodimes the wild and melodious 
harmony of the Eoiian harp; for we not only hear 
the natural sound of each string, but its octave, 
twelfth, and seventeenth. ** Harmony (says a 
writer, in the Edinburgh Review,”) is not an ad¬ 
ventitious quality in sonorous bodies, but is in some 
sense inherent iu every sound, however' produced.* 
Every sound is as much made up of three compo¬ 
nent parts as a ray of light is composed of seven 
(three) primary colors. In many sonorous bodies, 
these sounds may be made distinctly audible, as in 
the toll of a |reat bell, where, amid the vibrations 
of the primary or fundamental note, its 12th, and 
17th are distinctly hekrd; that is, the note with its 
3rd and 5th, composing the full harmony, are gene¬ 
rated by the vibrations of what appears, to inatten¬ 
tive ears, to be only a simple sound.” Sometlyng 
of the same kind may be observed in the report of 
cannon when heard from a distance.' When near, 
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all secondary vibrations are confounded in one crack; 
but when heard from the distance of ten or twenty 
nules, “it is a grave sound, which may be com¬ 
pared to a determinate musical sound, and instead 
of being instantaneous, it begins softly, swells to its 
greatest loudness, and they dies away growling.— 
^Nearly the same may be observed with respect to a 
clap of thunder.^’ • ^ 

Another remarkable circumstance in the nature of 
sound is, that when an elastic propulsion of the air, 
producing a certain tone, strikes any sonorous l)pdy 
or musical instrument, which, if struck in any other 
mauner, would produce that tone, it communicates 
the sound to tifat body or instrument, while it 
breaks against, or passes over others not in unison, 
without producing any effect. The strings of the 
Eolian harp are of the same length, and art tuned 
in unison; if one string is, therefore, struck, the 
whole will vibrate or produce sound; but if only 
two are in unison, and one of them be struck, the 
other only will vibrate. This may be proved by 
hanging pieces of paper on all the strhigs; when, 
if one be Aruck, the paper wi^ immediately fly off 
the other in unison with it, but will remain un¬ 
disturbed upon the rest. Though the strings all 
produce the same combinations of natural concords ; 
yet, as the wind that plays npon them is perpetu¬ 
ally varying its intensity, its sportive sweeps “ pro¬ 
duce a variety and sweetness of harmony, which, 
heard in the stillness of evening, may almost be 
mistaken for an unearthly music.'' 

To this sympathy in the elastie properties of 
matter it is owing t^at one thing, and perhaps only 
that one in a room'will bejin to dance, vibrate, or 
emit sound to one particular note^f an organ, or 
any other instrument, wnile all the other notes have 
no effect upon it. These corresponding notes are 
called the key notes ; and such foundation has this 
in nature, that it is not confined to inanimate ob¬ 
jects. A dog will begin to howl at one particular 
note, though indifferent to all the rest of the gamut; 
and even man himself has the key-note to each of 
his passions; and hence it is, that his soul is so 
moved with music, and that he is often compelled, 
even in defiance of himself, to laugh with those 
that laugh, and weep with those that weep. 

ANALYSIS OF MINERAL WATERS. 

• ^ (HesumeJ from page 149.' 

*Th£re is sometimes found in water a quantity of 
bitumen combined with alkali, and in the state of 
soap. In such waters acids occasion a coagulation; 
and the coagulum collected an a filter discovers its 
bituminous nature by its combustibility. Water, 
also, sometimes contains extractive matter; the 
presence of which may be detected by means of 
nitrate of silver. The water suspected to contain 
it must be freed from sulphuric and nitric acid, by 
means of nitrate of lead; after this, if it give a 
brown psecipjtate with nitrate of silver, we may 
conclude that extractive matter is present. 

But it is not sufficient to know that a mineral 
water contains certain ingredients ; it is necessary 
to ascertain the proportions of these,aand thusVe 
arrive at their complete analysis. 

1. The different aerial fluids ought to be first 
, separated and estimated. For this purpose, a re¬ 
tort should be filled two-thirds with the water, 
and connected with a jar full of mercury, standing 
over^a mercurial trough. lict the water be made to 
boil for a quarter of an hour. The ulnial fluids will 
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pass over into the jar. When the apparatus is cool, 
the quantity of air expelled from the water may bo 
determined either by bringing the mercury within 
and without the jar to a level; or, if this cannot be 
done, by rediming the air to the proper density by 
calculation. The air of the retort ought to be care¬ 
fully subtracted, and the jar should be divided into 
cubic inches and tenths. 

The only gaseous bodies contained in water are, 
common air, oxygen gas, nitrogen gas, carbonic 
arid, Bulphuretted hydrogen gas, and sulphurous 
acid. The last two never exist in water together. 
The presence of either of them must be ascertained 
previously by the application of the proper tests.— 
If sulphuretted hydrogen gas be present, it will be 
mixed with the air contained in the glass jar, and 
must be separated before this air be examined. 
For this purpose the jar must be removed into a tub 
of warm water, and nitric acid introduced, which 
will absorb the sulphuretted hydrogen. The resi¬ 
duum is then to be again put into a mercurial jar 
and examined. 

If the water contain sulnhnroua acid, this previous 
step is not necesary. Inftoduceinto the air a aolu- 
tion of pure potoah, and agitate the whole gently. 
The carbonic aetd and aulphuroua acid gaa wUi be 
absorbed, and leave the other gases. The bulk of 
this residuum, subtracted from the bulk of the 
whole, will give the bulk of the carbonic acid and 
aulphuroua acid absorbed. 

Evaporate She potash slowly, almost to dryness, 
and leave it exposed to the atmosphere. Sulphate 
of potash will be formed, which may be separated 
by dissolving the carbonate of potash by means of 
diluted muriatic acid, and filtering the solution.— 
100 grains of sulphate of potash indicate 3C.4 grains 
of sulphurous acid, or 53.66 cubic inches of Chat 
acid in the state of gas. The bulk of aulphuroua 
acid gaa ascertained by this method, aubtracted 
from the bulk of the gas absorbed by the potash, 
gives the bulk of the carbonic acid gas. Now 100 
cubic inches of carbonic acid, at the temperature of 
60"', and barometer 30 inches, weigh 46.6 grains. 
Hence it is easy to ascertain its weight. 

When a water contains sulphuretted hydrogen 
gas, the bulk of this gas is to be ascertained in the 
following manner'FUl three^fourths of a jar with 
the water to be examined, and invert it in a water 
trough, an A introduce a little nitrous gas. This 
gas, mixing with the air in the upper part of the 
jar, will form nitrous acid, which will render the 
water turbid, by decomposing the aulphuretted hy¬ 
drogen and precipitating sulphur. Continue to add 
nitrous gaa at intervals as long as red fumes appear, 
then turn up the jar and blqw out the air. If the 
hepatic smell dbntinue, repeat this process. The 
sulphur precipitated indicates the proportion of 
hepatic gaa \n the water; one grain of sulphur in¬ 
dicating the presence of nearly 3 cubic inches of 
this gas. 

2. After having estimated the gaseous bodies, the 
next step is to ascertein the proportion of the earthy 
carbonates. For this purpose it ia necessary to de¬ 
prive the water of its sulphuretted hydrogen, if it 
contain any. This may be done, either by exposing 
it to the air for a considerable time, or treating it 
with litharge. A sufficiefA quantity of the water, 
thus purified if neceaaar/, ia to be boiled for a 
quarter of an hour, and filtered when cool, l^he 
earthy carbonates remain on the filter. 

The precipitate thus obtained may be carbonate 
of lime, of magnesia, of iron, of alumina^ or even 
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sulphate of lime. Tiet us suppose all of these sub- 
sUures to be pre-4f*nt toi^etlwr. Treat the mixture 
with diluted muriatic acid, which will dissolve tlic 
whole except the alumina and sulphate of lime.— 
Dry this residuum in a red*heat, and tfote the weight. 
Then boil it in carbonate of soda, saturate the soda 
with miirifKic ncid, and boil the mixture for half an 
hour. Carbonate of lime and alumina precipitate. 
Dry this precipitate, and treat it with acetic acid. 
The lime will be dissolved, and the alumina will re- 
niiiin. Dry it and weigh it. Its weight subtracted 
from the original weight, gives the proportion of sul¬ 
phate of lime. 

The muriatic solullon contains lime, magnesia, 
and iron. Add ammonia as Ion); as a reddish pre¬ 
cipitate ap|>ear8. The iron and part of the mag¬ 
nesia are thus separated. Dry the precipitate, and 
expose it to the air for some time in a heat of 200^; 
then treat it with acetic acid to dissolve the mag¬ 
nesia, wliich solution is to be added to the muriatic 
solution. The iron is to be re-dissolved in muriatic 
acid, precipitated by an alkaline carbonate, dried 
and weighed. 

Add sulphuric acid t^ the muriatic solution as 
long as any precipitate appears; then heat the 
solution and concentrate. Heat^ the sulphate of 
lime, thus obtained, to redness, and weigh it. 100 
grains of it are equivalent to 74.7 of carbonate of 
lime dried. Precipitate the magnesia by means of 
carbonate of soda. Dry it and weigh it. But as 
part remains in solution, evaporate dryness, and 
wash the residuum with a sufficieiit quantity of dis¬ 
tilled wutiT, to dissolve the muriate of soda and 
sulphate of lime, if any be still present. What re¬ 
mains behind is carbonate of moguesis. Weigh it, 
and add its weight to the former. The sulphate of 
lime, if any, must also be separated and weighed. 

CTn he continued. J 


MISCELLANEOUS EXPERIMENTS. 

Into a large glass jar, inverted upon a flat brick 
tile, and containing near its top a branch of fresh 
rosemary, or any other such shrub, moistened with 
water, introduce a flat thick piece of heated iron, 
on which, place some gum benzoin in gross powder. 
The benzoic acid, in consequence of the heat, will 
be separated, and ascend in white fum^, which will 
at length condense, and form a most oeautiful ap¬ 
pearance upon the leaves of the vegetable. This 
will serve as an example of mblimaiion. 

Introduce a little carbonate of ammonia into a 
Floren^flask, and place that part of the flask which 
contains the salt on the surfoce of a basin of boiling 
water: the heat will soon cause the carbonate of 
ammonia to rise undecoinposed, ana attach itself to 
the upper part of the vessel, affording another ex¬ 
ample of simple sublimation. 

Fill a glass tumble half full of lime water; then 
breathe into it frequently; at the same time stirring 
it with a piece of glass. The fluid, which before 
was perfectly transparent, will presently become 
quite white, and if suffered to remain at rest, real 
chalk will be deposited. 

Mix a little acetate of lead with^an equal portion 
of sulphate of zinc, both^in fine powder; stir them 
together with a piece of ^lass or wood, and no che¬ 
mical change will be perceptible: but if they he 
rubbed together In a mortar, the two solitls uill 
operate each other; an intimate uiiimi will 


take place, and a fluid viff be produced. If alum 
or Glauller salt be used instead of sulphate of zinc, 
the experiment will be equally successful. 

Put a little fresh calcined magnesia in a tea-cup, 
upon the hearth, and suddenly pour over it as much 
concentrated sulphuric ^cid as will cover the mag¬ 
nesia. In an instant sparks will be thrown out, and 
the mixture will )?e complttely ignited. 

Put a little ^alcohol in a tea-cup, set it on fiie, 
and invert a large bell glass over it. In a short 
time an aqueous vapour will be seen to condense 
upon the inside of the bell, which, by means of a 
dry sponge, may be collected, and its quantity as¬ 
certained. This may be adduced as an example of 
the formation of water hy combustion. 

Put^a small piece of phosphorus into a crucible, 
cover it closely with common chalk, so as to fill the 
crucible. Let another crucible be inverted upon it, 
and both subjected to the fire. When the whole 
has become perfectly red hot, remove them from 
the fire, apd when cold, the csrbonic acid of the 
chalk will have been decomposed, and the black 
charcoal^ the basis bf the acid, may be easily per¬ 
ceived amongst Bie materials. 

Let sulphuric acid be poured into a saucer upon 
some acetate of potass. Into another saucer put a 
mixture of about two parts quick-lime, and one of 
sal ammoniac, both in powder, adding to these a 
very small quantity of boiling water. Both sauctrs 
while separate will yield invisible gases: but the 
moment they are brought close together, ope¬ 
rator will be enveloped in very visible vapours .— 
Muriate of soda, in tl>is experiment, may be sub¬ 
stituted for acetate of potass. 

Take a gluss^ tube with li bulb in form of a com¬ 
mon thermometer ; fill it with cold-water, and sus¬ 
pend it by a string. If the bulb be frequently and 
coutinually moistened with pure sulphuric ether, 
the water will presently be/roren, even in summer. 

Dissolve five drams of muriate of ammonia, and 
five drama of nitre, both finely powdered, in two 
ounces of water. A thermometer immersed in the 
solution will show that the temperature is reduced 
below 32^ If a thermometer tube, filled w.itli 
water, be now suspended within it, the water will 
soon be as effectually frozen as in the last experi¬ 
ment. 

Procure a phial with a glass stopper accurately 
ground into it; introduce some copper then 
entirely fill it with liquid ammonia, and stop the * 
phial so as to exclude all atmospheric air. If left 
in this state, no solution of the copper will be ef¬ 
fected. But if the botlle be afterwards left open for 
some time, and then stopped, the metal will dis¬ 
solve, and the solution will be colorless. Let the 
stopper be now taken out, and the fluid will become 
blue, beginning at the surface, and spreading gradu¬ 
ally through Che who^. If this blue solution has 
not been too long exposed to the air, arid fresh co|. - 
per filings be put in, again stopping the bottle, the 
fluid will once more be deprived of its cofor, which 
it will recover only by the re-admission of air.~ 
These effects may thus be repeatedly produced. 

Take a pffial with a solution of sulphate of zinc, 
and another rontniiiing a little liquid ammonia, 
both transparent fiinJs. By mixing them, a curious 
phenomenon may be perceived :*thc zinc will be < 
immediately precipitated in a white mass, and if 
then shaken, alino.st as instaatly re-dissolved. 
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ELECTRICAL EXPERIMENTS AND 
APPARATUS. 

Thk object of the present paper is to yrove, by ex¬ 
periment, the itJentity between the electric fluid and 
lii;htiiin^. \Vc have already stated that they are 
identiiMl, and in Vul. 1, page adduced nume¬ 
rous KMsuns ill conhrmation of the fact. We shftU 
now show upon what direct proofs the identity of 
the two rest; and, at the same time, explain the 
nature of some useful electrical apparatus and ex¬ 
periments. 

It *18 necessary that when we operate with ac¬ 
cumulated electricity, and desire to pass a sliock 
through a siibstuncc, that we sliould have some 
means of holding it steadily, and directing the fluid 
in the exact line which we desire. No apparatus is 
80 well ada[ited fi'C general purposes of this nature, 
as Uetdvii'H Universal Disharger^ represented in 
Fig. I. A A are two thick brass wires, each termi¬ 
nated at one end by a ring, and at the other by a 
hall ami socket, which slips on and off, so that the 
instrument may be used ^ith or without the balls, 
as required for particular experiments. The wires 
may be drawn out or in by sliding tftem through the 
sockets II B ; they may be lifted up or down by the 
joints C and they have a motion sideways by a 
ball and socket, or other joint at 1) 1) ; all this part 
is of brass. The wires ace supported upon the two 
glass ])illais K E, w’bich nt by their lo^'er ends into 
the wooden feet F F, tlu'se last screwing into the 
stand. The eenfre part of the instrument consists 
of a small table of wood, with a piece of ivory let in 
the b)p of it, (L and with a spindle below, fitting in 
the support 11. and bound at any required height 
by the screw 1. The letter J shows a small press 
of two pieces of h*ikcd wood, with screws to hold 
them together, and a spindle similar to that of the 
table, for which this press is sometimes substituted. 
When tlic universal discharger is to be used, the 
tw^o rings of the wires arc to he connected with the 
opposite sides of an electrical jar or battery. The 
olijoct through which the shock is to be passed, is 
to be placed on the ivory which is upon the table, 
one hall or wire touching each side of the object. 

Having described this instrument, we proceed to 
prove that all the effects of lightning can be easily 
imitated by the ordinary electrical maclflne and ap¬ 
paratus ; and, in doing so, it will be necessary to 
recapitulate the chief effects of, Hghtiiing. 

First—Lightning destroys uiiiinal and vegetable 
life, so electricity. 

R^\ 1.—Procure a mouse and send a strong shock 
through his body, froip head to tail, and the poor 
animal will instantly fall dead. To^ pass the shock 
through the head or chest seldom kills, but if it 
pass along the spinal marrow it always does— 
the tail should therefore form ])art of the circuit. 
We may be allowed to caution the young experi¬ 
menter, when amusing himself in electrifying kis 
friends, never to pass a shock along the buck-bone, 
it often causes distressing symptoms for a long time, 
and may even occasion partial or general paralysis. 

Ex. 2.—The same sudden death Vill seize upon a 
flounder or other small 6sh, if a very trifling shock 
be passed through it, a stronger one through 
the water in which it is placed. 

3.—Pass a strong shock from the top to the 
root of a balsam or geranium, and although no im¬ 
mediate effect will be apparent, yet the plant will 
be effectually killed, as will be evident after a few 
days. 


Second—Lightning often renders steel magnetic, 
and disturbs the magnetism of such as is already 
magnetized. That this is the case, is a matter of 
notoriety. The compass needles on board ship are 
often seriously injured from this cause; and that it 
does ^ot always occur ' when a shockais passed . 
through a magnetized needle depends upon the cir¬ 
cumstance that tlA* electrical and magnetic fluids, 
act the one tnngentiul to the other, and unless the 
lightning passes close to the magnetic needle, and 
in a*direction tangential to it, or across it, but little 
effect will take place. This is fully explained, and, 
the method of making a magnet described in page 
298, of Vol. 11, in an article on electro-magnetism. 

Third—Lightning destroys metals, so docs elec¬ 
tricity • 

Lightning conductors, the leaden pipes of houses 
and churches, and other metallic sub>tances, are too 
often seriously injured, if not totally destroyed, 
when lightning hos struck them. This is because 
the metallic substance has not been sufhcierit to 
convey away the passing fluid. 7’here*are many 
experiments which may be. conducted with ordinary 
electricity, that show the same effect as well as the . 
reduction of metallic oxydes; among the most easily 
conducted of which arc the following.— 

Rx. 4.—Procure two pieces of flat window glass, 
about 3 inches long, 14 inch broad; lay between 
them a strip of gold-leaf, 4 an inch or more broad, 
and long enough to hung out ut each end. Bind 
these glasses tet^ether w'ith a piece of siring, or 
fasten them in the little press belonging to the uni¬ 
versal discharger, previously described, put the 
press in its place, and the two balls of the wires, so 
ns to touch the projecting ends of the gold-leaf;— 
pass a strong shuck through the leaf and it will be 
melted, oxyrlated, and diiveii into the surface of the 
glass. This experiment is illustrated by Fig. 2. 

E,i\ 5,—Fllcvntc and separate from each other 
the two balls of the uni\er.«'al discharger; twist a 
very flpe iron wire from one to the other; then send 
a shock through tliem and llie wire, and if the shock 
be strong enough the wire will immediately become 
red hot, or he melted. 

Ex. 6.—Paint one side of a card with the com¬ 
mon water color called verniilhon, and laying it on 
the table of the discharger, rest the balls upon it at 
the distance from each other of about an inch; pass¬ 
ing the shock the fluid will run alongithe au tUce of 
the painted card, and its passage be marked by a"' 
strong black mark on the red surface, extending 
from one bull to the other. If the balls are taken 
off and the points of ^.hc wires rested on the card, 
the effect will be the same or even more decided 
than when the balls are used. Occasionally a double 
line will be seen. 

Fourth—Lightning rends to pieces trees, houses, 
and other bodies opposed to its passage, so does 
electricity. 

Ex. 7.— Rest upon the talkie of the discharger, a 
piece of white paper, 4 or 5 inches square, and 
placing the two bulls about 2 inches from each other, 
seqd a shock along the surface of the paper, when 
it will be rAit in pieces along the. line which the 
fluid travels. 

Ex, 8.—Pass the shock through a card, by placing 
the balls of the discharger on each side of, and close 
to it, a minute hole will be pierced through the card, 
and what is very singular, a bnrr or jirojecting edge 
is formed on each side of the card. This circum- 
'stance has been alleged as a prooi that there are. 
two electric fluids ; one of which crosses the other 
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in its passage, and each producing its own burr. It 
is also argued, that the passage of the fluid in one 
direction only, that is from the positive to the negn- 
tiye side, could produce but one burr, in the same 
way as a pin would do thrust through the card. 
This is an unwise inference, because a drill or indeed 
any toof if forced through a yielding siibstagce, like 
a card, by a circular anotion, leaves a burr on both 
sides, as may be easily proveef bv a taper bitt and 
iron hoop ; or by a screw forced through the cover 
of a book, or a runer turne 1 round in a piece of 
leather. That this electric fluid is forced forward 
towards the negative surface is evident from the very 
nature of a shdick, and tliat it has a circular motion 
at the same time, the whole science of electro-mag¬ 
netism seems to prove. A shock may be pass^ 
through three or four cards at once, andfach have 
its double burr. 

Ejc. 9.—Hang to the ceiling four or five sheets of 
brown paper, and pass a shock through it; the whole 
of the paper will be pierced, without the paper being 
in the slightest degree moved. Upon smelling the 
part of fhe paper which has been pierced, it will be 
found to have a combined scent of sulphur aud ]>ho8- 
phorus ; a scent exactly analogous to that )ierceived 
when lightning has struck an object close at hand. 

Rjc. 10.—Plage between the two balls of the dis¬ 
charger a small lump of sugar, and send a shock 
through it; the sugar will perhaps be broken, if not, 
send a second and a third shock through it, when 
unless the shocks have been very weak, and the 
lump large, it will not fail to be broken into many 
pieces. Jf this experiment be performed in the 
dark, the sugar will giv« out at the time of the 
shock, and tor half a minute afterwards, a strong 
phosphoric light. * * 

Rx, 11. —The Thunder Home is an apparatus 
which shows the effects of lightning and itg imi¬ 
tation. It is represented in Fig. 3, and consists of 
an upright piece of baked wood, made like the gable 
of a house, phu'ed upon a wooden stand. A strong 
wire, with a ball at one end and a hook at (he other, 
runs down the upright piece ; it is interrupted in 
one or two places, by a hole cut in the upright, 
about one inch square and a quarter of an inch 
into the surface; into the.se holes are fitted squares 
of wood, that take out and in very easily. They 
have a wire running across them in one direction, 
so that if the squares are placed in one way, the 
whUe upri^t is furnished with a continuous wire ; 
if the other way, the wire is interrupted, because 
the wire in the small piece or pieces runs across. 
If placed so as to be continuous, a shock may be 
passed down the whole house, without injury; but 
if either of the pieces are placed with the wire 
across, that piece upon passing the shock through 
the wire would be thrown out, showing a close 
analogy with the effects of lightning, when it passes 
down an imperfect, or rather an interrupted con- 
► ductor. • 

Ex, 12.—Fig. 4 represents The Electrical Obe* 
lisk^ which consist^of four pieces of wood, standing 
on each other; the three upper ones resting on 
three balls. The front ball is supported by a moveable 
piece of wood, like that in the thunsier housA, and 
when the shock is passed, the piece is thrown out in 
like manner, and of course lets the obelisk fall. 

Fifth—Lightning sets Are to stacks, ships, build¬ 
ings, &c. 

We have alreody, in a paper showing the heating 
effects of electricity, (in Vol. II, page 322,) seen that 
various subfltances may be readily inflamed by tlie 


spark and shock; we need not, therefore, dwell 
long upon this, yet the present notice would be in¬ 
complete were we wholly to omit an illustration or 
two. 

Ex. IZ.-g-Rosin Fired. —Tie loosely round one of 
the balls oi the universal discharger, or round the 
ball of a common discharging rod, a little loose tow; 
when tied on, roll it in powdered rosin, and send a 
«t(udden shock through it, when the rosin will be 
inflamed 

Ex. 14.—Fig. 5 shows The Electrical Fort: we 
have shown it with three cannons, but it is more con¬ 
venient and effective with four. The cannons and fort 
are of ordinary make, observing only that the fort 
should be of very dry baked wood, and the cannons 
have extra touch-holes made of a piece of paper, 
shaped like a funnel, and fixed on with sealing w'ax, so 
that there may be a greater body of gunpowder than 
they would otherwise hold. The passage of tlic 
fluid is as follows :—One side of the charged Leyden 
jar is connected witli a chain that clqis in a basin of 
water. Tlie ehain F also dips in tlu* s.ime water 
by one end, pnd is connected with the outride of 
the cannon A. The fluid then passes through the 
gunpowder of this cannon to the wire I), and runs 
along this to the next cannon B. It pusses througii 
the gunpowder here, und inliames it, as it did the 
former ; it has now reached the outside of this can¬ 
non, and passes by a wire E, under the platform of 
the fort to the outside of the iHstcaiinon and then 
goes throi;||rh the toucfli^hole to a wire G, that may 
lead it away to the Leyden jar again ; thus com¬ 
pleting the circuit, and proving, at the same tiuip, 
the inflaming effeet-s of the electric fluid and its 
great rapidity of motion, as it will be found that the 
cannons, hoivevcr iiinnerous, or howevtT far apart, 
all go off so simultaneously as to he heard as hut 
one repoit. 

CONVERSION OF CARBON INTO SILICON. 
A PISCOVRUY has been lately made, whitdi is likely 
to extend widely the boundaries of chemical scii^iicc. 
The views of the alchymists, with regard to the 
transmutation of metals, are now shown to be of 
possible realisation. Chemists have ceased to draw 
any line of distinction between those bodies ordi¬ 
narily termed metals, and other elementary sub¬ 
stances; i. e. in proceeding through the list of 
elemeiitsl from oxygen to platinum, we cannot say 
where the metallic property commences. Now 
Dr. S. Brown, of Edinburgh, has given proof, in 
a paper read before the Royal Society of that place, 
that the elementary body, ctiihon, can |j|^ converted 
into silicon, whiidi last .sijb.sr:incc wfts, not long ago, 
considered metallic. Oli.servc, this is not the de- 
compositionaof silicon, off rather the formation of 
it, from a new base, but the proof of the absolute 
convertibflity of one elementary body into another, 
which we must still regard as simple. This grand 
discovery, second to none that has ever been made 
it science, and likely to prove of vast beneflt in its 
results to the ic.^ourccs of the arts, is the work of 
a young man—who h.id, however, given proof of 
the greHte.st powers— ex pede Hereviem. Like 
other great di.scoverie.s, it has been preceded by 
sueh indicative facts as might gradually induce us 
to regard it as possible J We allude to the doctrines 
and iat ts of isomerisna, which showed that some 
compound bodies, presenting on analysis th^ same* 
chemical composition, might yet difler greatly in 
properties. In these cases it was con(!eived that 
the atoms might be differently ai ranged, or that the 
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coioposition of the one body roii^ht be represented 
by doubling the atoms of the other, and so forth. 
Thus, if we have a body whose composition may be 
represented by a by we may write it b a, or twice 
a b. Now, as our only reason for ty^lieving any 
body to be simple is, that we are unable to decom¬ 
pose it, it is quite possible that some of the bodies 
which we call simple might really be compound 
and isomeric. But to sum up the facts presentell 
by Dr. lirown:—ijis late communication is )>urt‘ly 
of a practical character, the author having refrained 
from presenting what he conceives to be the raiitmale 
of the singular facts he has discovered, until further 
iiivest^ations of a similar kind shall have been 
executed by himself or others. The manner in 
which the author establishi'S the isomerism of car¬ 
bon and silicon is very simple, and consists in 
giving a great many processes by which the former 
may be converted into the latter. These are con¬ 
tained in a series of hve sections. The first treats 
of the production of silicon from free paracyanozen; 
the second, of the formation of mixed silidurets of 
copper, iron, and platinum, by the re-action of 
paracyano/tn ; the third, otf the quantity of nitro¬ 
gen seperated from paracyanozen, when it is changed 
into nitrogen and silicon ; the fourth describes pro¬ 
cesses for the preparation of transparent crystallised 
siliciuret of iron from the paracyanide of iron and 
the ferro-cyariide of potassium ; and the fifth gives 
easy processes for the extrusion of silicic acid from 
ferrocyanide of potassiuiU'^y the action of car¬ 
bonated potass. The lust of these processes'has 
been repeated in the laboratory of the Newcastle 
Medical School, and found to give the result de- 
scribea by Dr. Brown.-*Jfintujr JoumaL 


ON CHLORINE. 

CiiLoniNK was discovered by Scheele in his experi¬ 
ments on oxygen, in 1774; he called it dephlo- 
gisticated muriatic acid, but it afterwards obtained 
the name of oxy-muriatic acid. 

Its specific gravity, compared to hydrogen, is 
33*5 to 1; 100 cubic inches weighing 73*375 grains. 

It is a permanently elastic gaseous fluid, having 
a pungent and disagreeable odour, and being highly 
injurious when respired, even though it be largely 
diluted with atmospheric air. Its color is srgreenish 
ye llow* Chlorine is not altered when exposed to 
the highest temperature, which was proved by Sir 
II. Davy, by means of the following experiments:— 

Kj^. 1.—-Provide a glass globe of about 4 inches 
ill dianieterf liBviiig at its upper part a sliding wire 
passing air-tiglit through a ground collar, to the 
lower end of which is '^attached a p^ece of well 
burned charcoal. At the bottom is a stop-cock 
supporting a pair of brass pincers, in which there 
is another piece of charcoal. The globe is exhausted 
upon the air-pump, filled with chlorine, and the 
stop-cock and sliding wire attached to the extremities 
of a galvanic battery. The charcoal points are 
then pushed down, and retained as long as necessary 
in ignition. 

J2z‘. 2.—To obtain chlorine from black ozyde of 
manganese and muriatic acid; provide 4 ounces 
of 'the Qxyde, and add as iiuch muriatic acid as 
will make it of the consistence of thick cream. 
Jleat it in a glass retort, and collect the gas at the 
piicuitiatic trough, but observe that it is absorbable 
by cold water, and only partially so by hot. 

Ex, 3.—Fiom black oxyde of manganese, salt, 


water, and sulphuric acid, take 8 parts of common 
salt, 3 of the ozyde, 4 of water, and 5 of sulphuric 
acid. 

Ex. 4.-^Take one volumn of water and two of 
chlorine, and the water will absorb the gas. This 
solution is of a pale yellow color, has an astringent 
taste, snd destroys vegetable colors; henfe its use 
in bleaching, though the gas itself, when perfectly 
free from moisture, ^as hardly any effect on them. 

Ex. 5.—Take a small piece of phosphorus and 
put it in a deflagrating ladle, and immerse it in 
a jar'^of chlorine, when it will burn with great 
brilliancy. 

Ex. 6.—Provide a wire, and attach a piece of 
a taper, and immerse into chlorine; when the 
brilliancy of the flame becomes impaired, it appears 
red, throws off much carbon, and is nearly ex¬ 
tinguished. 

Ex. 7*—Vary Ex. 5 by introducing copper leaf, 
antimony' in powder, and a few other metals. 

Ex. 8.-—To make oxyde of chlorine, proceed as 
follows:—Upon 10 or 12 grains of chlorate of 
potash, drop a small quantity of sulphUi'-ic acid, 
and stir the mixture with a platinum knife, having 
so adjusted the relative quantities of tlie salt and 
acid that they may form together a yellow liquid. 
Put this into a small retort, and ^heat it by means 
of a water bath to 150^. Oxyde of chlorine will 
pass off, and may be collected over quicksilver in 
small jars or tubes. The oxyde has an odour some-* 
what resembling that of chlorine, but much less 
irritating and disacfreeable. Its taste is astringent, 
and not at all acid. It dissolves in water, forming 
a lemon-yellow colored solution. 

Ex. 9.—Heat fcently some oxyde of chlorine, 
and it will be decomposed w’lth explosion and ex¬ 
pansion. Two volunins are enlarged into three, of 
which»two consist of oxygen, and one of chlorine; 
it is therefore composed of 33*5 parts, by weight, 
of chlorine, combined with 30 of oxygen. This 
gas was originally called eucbloriue by Sir H. Davy. 

Ex. 10.—To obtain chloric acid, take a mixture 
of oxyde of silver and water, and pass a current of 
chlorine through it. Chloride of silver is produced, 
which is insoluble, and may be separated by filtration. 
The excess of chlorine, which the filtered liquor 
contains, is separable by heat, and the r.hloric acid, 
dissolved in water, remains. It is a sour, colorless 
liquid, producing peculiar compounds, such as 
chlorate of potash. It forms no pr^ipitatcirin 
metallic solutions. 

Ex, 11.—Muriatic acid, (or according to the 
new nomenclature hydro-chloric acid,) is a com¬ 
pound of hydrogen anil chlorine. Mix equal 
volumns of these gases, and expose them to the 
light, and the acid will be formed, linviug another 
portion ready, expose it to the direct solar rays, 
and a detonation will ensue. The same result is 
observed if it be exposed,to the light of the voltaic 
discharger. 

Ex. 12.—Chloride of nitrogen. Cldorine and 
nitrogen do not unite directly; nut the compound 
may be obtained by exposing a solution of nitrate 
or muriate of ammonia to the action of a current 
of chlorine at tl« temperature of GO^ or 70'^. The 
gaa is absorbed, and an oil-like fluid heavier than 
water is produced. TIm should be experimented 
upon with great care, as it is very explosive. 

Ex, 13.—Ammonia and chlorine. "When these 
gases are mixed, a partial decomposition of the 
former ensues. Take of ammonia 40 parts, and 
mix with 15 of cblorint:; 5 paits of .litrogeu are 
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liberatedi and muriate of ammonia is formed. If 
the gases be perfectly dry, heat is evolved, and a 
flame is said to traverse the vessel in which the 
muriate is formed. 

R.v^ 14.^Chloride of sulphur. Heat sulphur in 
chlorine; it absorbs rather more than twice its 
% weight 0 ^ the gas, and forms a greenish yellow 
liquid, consisting of 15 sulphur ai^d 33'5 of chlorine. 
It exhales suffocating and irritatijig fumes when 
exposed to the air. Its specific gravity is I*C, and 
dissolves sulphur and phosphorus. 

Ejc. 15.—Chloride of phosphorus, consisting of 
• 11 phosphorus and 33*5 chlorine, is procured by 
distilling a miAure of phosphorus and corrosive 
sublimate, or perchloride of mercury. Calomel or 
the protochloride is left in the retort, and the phos¬ 
phorus combines with one proportion of tblorine 
as it passes over. 

Ex. 16.—Take a jar of chlorine and immerse in 
it a paper dipped in oil of turpentine, and the gas 
will inflame the turpentine. 

Caution .—Chlorine must be experimented upon 
with greXt care, from its ^pungent odour and 
suffocating properties; and> it is advisable for 
young beginners not to experiment with such things 
as oxyde of chlorine, chloride of nitrogen, &c. 

• CHKMICVS AMATOn. 


" ANALYSIS OF MINERAL WATERS. 

(Rv^uviedfrotn page 168, and concluded. J 

3. We have next to ascertain the proportion of 
mineral acids or alkalis, if^ any be present uncom¬ 
bined. The acids which may be present, omitting the 
gaseous, are the suluhuiic, muriatiu^ and the boracic. 

The proportion of sulphuric acid is easily deter¬ 
mined. Saturate it with barytes water, and ignite 
the precipitate. 100 grains of sulphate of barytes 
thus formed indicate 34.0 of real sulphuric acid. 

Saturate the muriatic acid with barytes water, 
and then precipitate the barytes by sulphuric acid. 
jfOO parts of the ignited precipitate are equivalent 
to 23.73 grains of real muriatic acid. 

Precipitate the boracic acid by means of acetate 
of lead. Decompose the borate of lead by boiling 
it in sulphuric acid. Evaporate to dryness. Dis¬ 
solve the boracic acid in alcohol, and evaporate the 
solution ; the acid left behind may be weighed. 

To estimate the proportion of alkaline carbonate 
» presfllt in a^water containing it, saturate it with 
sulphuric acid, and note the weight of real acid 
necessary. Now 100 grains of real sulphuric acid 
saturate 120.0 potash, and 80.0 soda. 

4. The alkaline sulphatSs may be estimated by 
precipitating their acid by means of nitrate of b&- 
rytes, having previously freed the water from all 
other sulphates; for 14.75 grains of ignited sul¬ 
phate of barytes indicate 9.0 grains of dried sulphate 

^of soda; jyhile 14.75 sulphate of barytes indicate 
11 of dry sulphate of potash. 

Sulphate of lim^s easily estimated by evapora¬ 
ting the liquid containing it, to a few ounces (hav¬ 
ing previously saturated the earthy carbonates with 
nitric acid), and precipitating the sulphate of* lime 
by means of weak alcohol. It may^hen be dried 
and weighed. 

The quantity of alum may%e estimated by preci¬ 
pitating the alumina by carbonate of lime or of 
magnesia (if no lime be present in the liquid).— 
Eleven grains of the alumina, heated to incan¬ 
descence, indicate 100 of crystallized alum, or 55 of 
dried salt. ^ « 


Sulphate of magnesia may be estimated, providetl 
no other sulphate be present, by precipitating the 
acid by means ot a barytic salt, as 11.75 parts of 
Ignited sulphate of barytes indicate 7.46 of sulpliate 
of magnesias If sulphate of lime, and no other 
sulphate, accompany it, this may be decximposed, 
and the lime precipitated by carbonate of magnesia. 
The weight of the lime thus obtained, enables us to 
ascertain the quantity of sulphate of lime contained 
in the water. The whole of the sulphuric acid it 
then to be precipitated by barytes. This gives the 
quantity of sulphuric ; and subtracting the portion 
which belongs to the sulphate of lime, there remains 
that which was combined with the magnesia, *froni 
which the sulphate of magnesia may be estimated. 

If sulphate of soda be present, no earthy nitrate 
or muriate can exist. Therefore, if no other earthy € 
sBulphate be present, the magnesia may be precipi¬ 
tated by soda, dried and weighed; 2.46 grains of 
which indicate 7.46 grains* of dried sulphate of 
magnesia. The same process succeeds when sul¬ 
phate of Ume accompanies these two sulphates;— 
only in this case tUb precipitate, which consists both 
of Ume and magnesia, is to be dissolved in sulphuric 
acid, evaporated to dryness, and treated with twice 
its weight of ftld water, which dissolves the sul¬ 
phate of magnesia, and leaves the other salt. Let 
the sulphate of magnesia be evaporated to dryness, 
exposed tb a heat of 400^, and weighed. The same 
processes succeed, if alum be present instead of sul¬ 
phate of lime. The prAipitate in this case, pre- 
viou^y dried, is to be treated with noetic acid, 
which dissolves the magnesia, and leaves the alumina. 
The magnesia may be again precipitated, dried, and 
weighed. If sulphate of iron be present, it may be 
separated by expos^g the water to the air for some 
days, and mixing with it a portion of alumina.— 
Both the oxide of iron, and the sulphate of alumina, 
thus formed, precipitate in the state of an insoluble 
powder. The sulphate of magnesia may then be 
estimated by the roles above given. 

Sulphate of iron may be estimated by precipi¬ 
tating the iron by means of prussic alkali, having 
previously determined the weight of the precipitate 
produced by the prussiate in a solution of a given 
weight of sulphate of iron in water. If muriate of 
iron be also present, which is a very rare case, it 
may be s^arated by evaporating the water to dry¬ 
ness, and creating the residuum with alcohol, which 
dissolves the muriate, and leaves the sulphate. 

5. If muriate of potash or of soda, without any 
other salt, exist in water, we have only to decom¬ 
pose them by nitrate of silver, and dry the precipi¬ 
tate ; for 18.2 of muriate of silver indicate 9.5 of 
muriate of potash; and 18^ of muriate of silver in¬ 
dicate 7.5 of common salt. 

The saiqe process is to be followed, if the alka¬ 
line carbonates be present; only these carbonates 
must be previously saturated with sulphuric acid; 
and we must precipitate the muriatic acid by means 
of sulphate of silver instead of nitrate. The pre¬ 
sence of sulphate of soda does not injure the suc¬ 
cess of this process. 

If muriate of ammonia accompany either of the 
fixed alkaline ftilphatea, without the presence of any 
other salt, decompose ihf sal ammoniac by barytes 
water, expel the ammmia by boiling, precipitate 
by diluted sulphuric acid, and saturate the mqriatic 
acid with soda. The sulphate of barytes thus pre¬ 
cipitated, indicates the quantity of muriate of am¬ 
monia, 14.75 grains of sulphate iudicatiog 67.0 
araiiis of this salt. If any sulphates be present in 



174 


MAGAZINE OF SCIENCE, 


the solution, they ought to be previously separated. 
If common salt be accompanied by muriate of 
lime, muriate of magnesia, muriate of alumina, or 
muriate of iron, or by all these together, without 
any other salt, the earths may be pAscipitated by 
barytes water, and redissolved in muriatic acid.— 
They are then to lie separated from each other by 
the rules formerly laid down, and their weight, Im- 
ing determined, indicates the quantity of every par¬ 
ticular earthy muriate contained in the water. For 
50 grains of lime indicate 100 of dried muriate of 
lime; 30 grains of magnesia indicate 100 of the 
muriatic of that earth ; and 21.8 grains of alumina 
indicate iOO of the muriate of alumina. The barytes 
is to be separated from the solution by sulphuric 
acid, and the tnurialic acid expelled by heat, or 
^ saturated with soda; the common salt may then 
be ascertained by evaporntion, subtracting in th» 
last case the proportion of common salt indicated 
by the known quantity of muriatic acid, from which 
the earths had been separated. 

When sulphates and muriates exist together, they 
ought to be separated either By precipitating the 
sulphates by means of alcohol, or by evaporating 
the whole to dryness, and dissolving the earthy 
muriates in alcohol. The salts thuf separated may 
be estimated by the rules already laid down. 

When alkaline and earthy muriates and sulphate 
of lime occur together, the last is to be decomposed 
by means of muriate of barytes. The precipitate 
ascertains the weight of sulphate of Hue contained 
in the water. The estimation is then to beacon- 
ducted as when nothing but muriates are present, 
only from the muriate of lime that proportion of 
muriate must be deducted, which is known to have 
been formed by adding the mutate of barytes. 

When muriates of soda, magnesia, and alumina, 
are present together with sulphates of lime and 
magnesia, the water to be examined ought to be di¬ 
vided into two equal portions. To the one portion 
add carbonate of magnesia, till the whole of the lime 
and alumina is precipitated. Ascertain the quan¬ 
tity of lime, which gives the proportion of sulphate 
of lime. Precipitate the sulphuric acid by muriate 
of barytes. This gives the quantity contained in 
the sulphate of magnesia and sulphate of lime;— 
subtracting this last portion, we have the quantity 
of sulphate of magnesia. 

From the second portion of water, pr^ipitate all 
the magnesia and alumina by means of lime-water. 
The weight of these earths enables us to ascertain 
the weight of the muriate of magnesia and of alumina 
contained in water, aubtracting that part of the 
magnesia which existed in the state of sulphate, as 
indicated by the examiqptioa of the first portion of 
water. After this estimation, precijfitate the suU 

E huric ecid by baryte water, and the lime by car- 
onic acid. The liquid, evaporated to dryness, 
leaves the common sdt. 

6. It now only remains to explain the method of 
aseertaining the proportion of the nitrates which 
may exist in waters. 

Wj|ien nitre accompanies sulphate and muriates 
without any other nitrates, the sulphate are to be 
decomposed by acetate of silver. The water, after 
filtration, is to be evaporated to dryness, and the 
residuum treated with alcofiol, which dibsolves the 
aoetste, and leaves the nitre, the quantity of which 
may M easily calculated. If an alkali be present, 
it ought to be previously saturated with sulphuric 
or muriatic acid. 

If nite, common salt, nitrate of hme, and mu¬ 


riate of lime or magnesia, be present together, tiie 
water ought to be evaporated to dryness, and the 
dry mass treated with alcohol, which takes up the 
earthy kalts. From the resiiluuin, redissolycd in 
water, the nitre may be separated, and calculated as 
in the last case. The qlcoholic solution is to be 
evaporated to dryness, and the residuum Adissolved 
in water. Let us^suppose^it to contain muriate of 
magnesia, nitrate of lime, and muriate of lime.— 
Precipitate the muriatic acid by nitrate of silver, 
whiyh gives the proportion of muriate of magnesia 
and of lime. Separate the magnesia by means of 
carbonate of lime, and note its quantity. This gives* 
the quantity of muriate of magnesih; and subtract¬ 
ing the muriatic acid, contained in that salt, from 
tl^ whole acid indicated by the precipitate of silver, 
we.«v£ the proportion of muriate of lime. Lastly, 
saturate the lime added to precipitate the magnesia 
with nitric acid. Then precipitate the whole of the 
lime by sulphuric acid; and subtracting from the 
whole of the sulphate thus formed, that portion 
formed by the carbonate of lime added, and by the 
lime contained in th^ muriate, the residliuni gives 
us llie lime contained in the original nitrate ; and 
35 grains of lime form lUO of dry nitrate of lime. 

ENGRAVING.' 

^Resumed from pngc 133 J 

Nkxt to the tools necessary, it is advi.sab)e to 
oHer a few remarks upon the materials employed. 
The chief of the!!% is, of course, the substanctr to be 
engraved upon, either copper or steel. Plates of 
these metals, of various *8izes and thicknesses, are 
prepared ready for the engraver by persons who 
make it their sole employment; and those who are 
able to procure them thus prepared, will find it 
Infinitely better to do so than to prepare the plates 
themselves; but should they live far off in the 
country, or for other reasons desire to prepare 
their own copper-plates, (for steel, they will, per¬ 
haps, not attempt,) the following observations may 
guide them :—Let them procure a sheet or piece of 
thick copper, the thickness (if a small plate) being 
about equal to that of a thin mill-board, or four 
cards pasted together. Let them carefully clean 
and polish both sides with sand, emery and water, 
or charcoal; wiping this off carefully that no grit 
may remain, let the plate be passed two or three 
times through a flatting mill, or wantirg thi8,*^jt it 
be planished by a tinman, directing him to keep it 
perfectly fiat. When this is done, and the copper 
thereby hardened, let one surface be rubbed all 
over with a piece of indke stone; a piece of hone, 
fme a/a/e, or lithographic stone will do as well. 
"When the plate is thus made smooth, and the 
inequalities of the hammer are removed, rub it 
over in the same manner with a piece of fine char¬ 
coal and oil; any bark, knot, or grit in the 
charcoal being first carefully rasped off it. Instead ' 
of charcoal fine washed emery ntay be used. Finally, 
the plate is smoothed around the edges with a plane 
or file, and polished with whitening. It will now 
be fi( for use: a great deal of the success of the 
after operatioifi will, however, depend upon the 
quality of the copper, as well as the preparation of 
it. Another method By which a plate may be made 
at once, is by the electrotype process. A plate, as 
H pattern, being first procured, another plate may 
be deposited upon that, which being removed^ a 
scroiid and a third plate in like manner may aa 
easily be made, and if the operation lias been well 
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conducted, all ^ill be of excellent quality, and 
cost but a trifle; (the whole process of the electro¬ 
type will be found in Vol. 1;) indeed thousands of 
plates are now made in London by this process. 

The next material is etching ground. The use of 
it is to 1^ a ground upqn the plate previous to 
* etching as afterwards described. It may be 
bought along with the phites, or ^t may be made by 
the following receipt, and which, bg experience, we 
know may be depended upon. The prescribed 
quantity will make enough to last for a long pegod, 
and cover a great number of plates:—Melt together 
*1 ounce of white wax, 1 ounce of asphaltum, and 
a quarter of an ounce each of common pitch and 
Burgundy pitch; let the whole boil ten minutes, 
then pour it into cold water, and mould ^ into a 
ball with the hands; when cold, tie it up in a piece 
of silk or tafleta. 

Bordering wax is a substance u^d to form a 
ridge around the plate when it has been eteshed and 
is about to be bitten in by the acid. Its only use 
is to prevent the acid from running olf *at the edges 
of the plate; common shoe-inakers* wax will do 
very well; so will glaziers’ putty, though the 
following is most usually employed. As it is not 
wasted when in use, a stock of half a pound will 
last for years :—Melt together 2 ounces of rosin, 

2 ounces of common pitch, and 4 ounces of yellow 
bees’-wax ; when melted, pour the mixture into 
cold water, and as soon as it is sufficiently cooled, 
knead it well with the hands. 

Acids required, —It is advisal^ in procuring a 
supply of acid for biting in, to choose the strong 
nitric acid, and not the common aquafortiss strength 
for strength, it is bu^ little deager, and the en¬ 
graver knowing the article he is operating with to 
be of first quality, cun proceed with greater confi¬ 
dence. It should be diluted only when wanted, 
and in a degree ac(*.ording to the nature of the 
subject—this practice alone can teach. 

Bruns^vick black varnish is pnrchaseable at most 
respectable oil shops. Its use to the engraver is to 
stop outj that is, to cover over false lines, and other 
defects, previous to biting in ; and also during this 
part of the process, when a portion of the plate is 
bitten in enougli, the rest of it requiring a further 
^action of the acid. To be good, Brunswick black 
should dry in three or four minutes; it may be made 
by asphaltum in spirits of turpentine. 

^ If tdB thick «Lany time, it is to be diluted with 
spirits of turpentine. This liquid must therefore be 
in readiness, not only for the above, but other pur¬ 
poses, afterwards described. The Brunswick black 
varnish is to be laid on witA a camel's-hair pencil, 

A wax taper is the last material required. The 
intention of it is to smoke the ground of the plates, 
previous to transferring the picture which is to be 
etched upon them. The taper adapted to this pur¬ 
pose is thi^ which is whiter very long, and about 
The thickness of a goose quill, sold at oil-shops for 6d, 
Procure one of thes^ tapers; if the weather be cold, 
soak it for a few minutes in luke-warm water, draw 
it oat in length, wipe it dry, and fold it op or else 
cut it into eight equal pieces, which are to be twisted 
together, forming aa it were a candle with eight wicks. 

A dabber is also wanted ; this may very easily be 
made by the artist, as it coniRsts merely of a hand- 
* fnl of wool or cotton wadding, tied up in a piece of 
silk; some persons put inside and behind the wad¬ 
ding a piece or two of stiff card, cut of a round 
form, in order to make the dabber keep its shape 
better, but t&ii is by no means necessary. The 


dabbrr is used in the fir>t process of laying the 
ground evenly upon tlie plate to be etched. It is, 
therefore, iiuiispensable. 

An oil rubber is made of a long strip of wooHeo 
cloth or flaiufrl with the selvage to it. Take about 
two yards in length of this list, and roll it up tightly 
like a ribbon on its roller, so that the selvage shall 
form an even flat surface. Tie it tightly together 
and keep it for use ; it is valuable in cleaning off a 
plate, after the scraper, burnisher and charcoal has 
been used upon it, it is rubbed over the part of the 
plate requisite, together with a little sweet oil. 

The writing engravers, and those who execute 
mathematical engravings, often require little trifles 
in addition to me above, but as they are only of 
partial use, and not even absolutely necessary, we 
have not thought it requisite to mention them. 
These are, indeed, all the materials requisite for the 
most extensive business, costing, with the exception 
of the copper and steel plates, altogether, both tools 
and substances, not more than 6s. or 7r. The next 
paper will explain the process of etching. 

—Cop)>vr ami mIcuI plt^fes for engraven, and alao etch 
Ing iprountl, may be purchaiied of Mr. Hughes, Shoe Lane. 
London; or of Mrs, Large, Dean Street, Fetter Lane, London. 
A plate of coppew the size of the siimllest card, costs Hii, 
Next sixe card. Til, A plate about the slxe of <ino page of 
this book may be Sr. or 3t. (id. The general price is Sr. lb 
weight. Steel double Uio price. A ball of eti'bing ground 
costa Ir. Engravers* tools may bo bought of Mr. Knight, 
Foster Lane ; Mr. Fenn and Mr. Buck, Newgate Street ; and 
Mr. Holtxuffel, Charing Cross. Gravers are from 3(1. to 6d. 
each; hanUleseto ditto, lei. A burnisher, Ir. Scraper, 3jr. 6ci. 
Etching needle, (id. Sand cushions, of various prlces^no 
costing Ir. is fit for ordinary occasions. 

FLAT IRON WIRE ROPES. 

Round iron wire ropes have for upwards of two 
years been successfully used in the collieries on the 
Continent. Another improvement in these ropes 
has been made, which will rendfr them still more 
useful. M. Louis Goens, manufacturer at Tcr- 
monde, in Belgium, has obtained a patent for ftai 
iron wire ropes. This cordage, which resembles in 
a great degree flat hempen ropes, possesses extra¬ 
ordinary strength. When properly applied, it will 
last twice or three times as long as the ropes in 
present use, and yet the new rope costs a fifth less. 
Independently of these advantages the fiat iron wire 
cord is more flexible, less bulky, and a great deal 
lighter tlnm tlie ropes now used. Tlie latter fact 
deserves the serious attention of mine proprietors 
especially, for a great quantity of power is now un- 
profitably employed in deep shafts in bringing up 
the weight of the rope alone. The first of these flat 
iron ropes manufactured by M. Goens, were applied 
by Messrs. Picard, Davignon, and Co., proprietory 
ot the coal mine of La Bdhne Fortune, near Ans, 
where they are now working, and give gyeat satis¬ 
faction. Those gentlemen were the first mine pro¬ 
prietors who employed the round iron wire ropes. 

POLARIZATION OF LIGHT. 

To^he Biiior. 

Sir. —In the interesting article on the polarization 
of light, recently published in your Magazine, 
there are two &r three observations which have in¬ 
deed me to solicit further information ; in doing 
so, I would remark that it is a subject to which i 
have given some attention, and that 1 have ha^con¬ 
siderable experience in the use of an oxy-hydrogen 
polariscope. i make these remarks that it may not 
be supposed that I ask idle questions, or that 1 seek 
information to be procured, by reading the ordi- 
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nary treatUes on the aubject . In the article in 
q|uettion it is stated that a Nicors prism is the best 
analyzing medium, and a drawing is given in illus¬ 
tration. 1 am fully aware that it is far superior to 
every other analyzing apparatus in oalinary ezpeii- I 
ment, but I cannot conceive how it is applied to the 
oxy-hydrogen polariscope. 

Now what I would particularly ask is, whether 
or not eiich an ineirument has been etmeirucied 
^nd if so, where can it be seen, or a particular de¬ 
scription obtained ? • 

It is also stated that polarization is best effected 
by reflection ; but I have heard that oxy-hydrogen 
polUi-iscopes are made by Carey, in the Strand, in 
which tlie light is polarized by traflsrnission through 
a bundle of glass plates, and that the colors are 
more brilliant than those produced by the reflecting 
polariscopes. Can you inform me if this is correct ? 

Again, it is stated that the light is also analyzed 
by being transmitted through sixteen plates or films 
of mica; but this mica is not the mineral in its 
natural condition, it is prepared in some way be¬ 
fore it is fit for experiment. Can you inform me 
in what way it is prepared ? e. w. 

Birmingham, Auguft, 1841. ^ 

P.S.—Is the drawing (Fig, 1, p8ge 113) made 
from an instrument, or is it a design for one ? It is 
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ANIMATED NATURE. 

In the early part of the month the Swallow sings, 
in the latter part of it it takes its departure to 
warmer climes. The other summer birds are also 
gone from us*—broods of young Goldfinches appear 
*—'the Linnets congregate. Few winter birds visit 
us till the following month, yet we may see in Sep¬ 
tember the Woodcock, the Fieldfare, and the Ring 
Ousel. The Stormy Petrel ventures further south 
than is her wont in brighter and mildei^ weather ; 
while many other sea birds chauge their habitation, 
the See Gulls*-the Manx Puffin, and the Solan 
Goose. Owls are more noisy in this month than 
before. Many of the songsters of the spring re¬ 
sume their vernal notes, though with less brilliancy 
and constancy than at an earlier period. The note 
V the Woodlark is nov^in its greatsat perfection. 
The Robin, who has been emphadoally called the 
Brumal Songster, begins his sweet song^n the ap¬ 
proach of the cold. The insect ra^ logins to feel 
the oeuation of summer’s heat; Butterflies and 
Moths are less abundant; the Bees, Ants, and Wasps 
more languid. Many Flies (;ecome blind and die; 
yet a fisw other tribes of insects abound still more 
than daring the hot weather. The Earwigs are 
found in every garden, and the Spider’s webs hang 
on every bush. 

VEGETABLE KINGDOM. ^ 

Tltfx department of nature feels the effects of a 
declining and varying temperature, of heavy dews, 
ond prolonged darkness. The gardens and the 


very unlike the instruments I have seen. Why is 
the light made to pass through three lenses ? 

[The article on the polarization of light we stated, 
in the comniencrment of it (see page 37), to be 
written by Mr. Goddard, the inventor of the polari- 
scopp afterwards described. The origlhal will be 
found in a recent part of the Transactions of the 
Society of Arts.’^ A Nicol's prism is not men¬ 
tioned in conifection with the polariscope, but as 
explanatory of the general remarks which precede 
th^ description of tliat instrument. The polari¬ 
scope has been constructed, and was used for a 
considerable time for public exhibition at **The 
Adelaide Gallery.” Whether reflective or trans¬ 
mitting polariscopes, &c. are best, is a mere matter 
of opiTiion. The reason why two lenses are often 
combined to act as one in various optical in^tru- 
nyents,^ is because the spherical and chromatic 
aliprration of two lenses is one-fourth only of that 
pfodoced by a single lens of the same focus; 
therefore Mr. Goddard has very judiciously doubled 
the lenses in the eye-piece of the instrument: the 
lens nearest the light is the better to concentrate 
the light upon the selenite or other polarizing 
medium. We regret that we do not know the prepa¬ 
ration that mica undergoes, or i( any, but from the 
nature of the substance we should think not.— ed.] 


hedge-rows arc still gay, but their gayness is of a 
different character. Red, white, and blue colors in 
flowers are much less abundant than at an earlier 
season, and yellow flowers take their place. By far 
the greater nuu^er uf theif compound flowers are 
yellow, and this is the season of their greatest 
abundance. The Hawkweed—the Marigold and^ 
the Aster are well known. The splendid Dahlia, 
(pronounced Dal-e-a, not Dale-e-a,) is now in full 
flower, and there are no less than a thousand va¬ 
rieties of it, of almost every color; a blue, a green, 
a brown, and a black excepted. Of native plants we 
may collect, among others, the Clematis vitalba, 
common in the chalky counties; Ballotta nigra, 
abundant in the south of England, but rare, if not 
unknown in Scotland—Parnassia palustris, a beau¬ 
tiful snow white mountain plant. The Ivy also is* 
in flower, so are the Foxgloves—the tribe of the 
Mints—the Thyme—the Vervain, and the Arl^itus. 
The trees put on their autumn tints, tbiir fine^een % 
changes to the sickly yellow, or the gorgeous red; 
and intermingled as these colors often are, particu¬ 
larly in the Horse-chesnut, render by contrast the 
grove almost as beautifill as in the spring. 

GARDENING OPERATIONS. 

In the decline of the year, the' chief occupation 
of the gardener is to gather his ripening crops, And 
to clear away the plants as they decay in the 
borders. It is hardly ^ct timle to begin pruning• 
and transplanting. Watering the borders will, on 
account of the dewy nights, beSless necessary; but 
covering the melon beds in the evening, and taking 
care to close his conservatories, will require his 
attention. The cuttings of numerous shrubs may 
be planted oat, and the seeds of many biennials 
sown, that they may ^losaom during the following 
year, such as columbine, agrimony, and chelone. 
Lawns and grassy glades should now be repaired 
where necessary; • and towards the end of the 
month evergreens transplanted and pruned. * 
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LEGGETT'S CHEMICAL COLOR 
PRINTING. 


Movr of Qt have •dnired Ae beMttfal eolorad 
eaWbi thOw boardi, and amdl orUcte of a alinilar 
drteilptlon, wUdi bare appeared irimin Utia jear or 
two In London, in which the colors are gradnaUp 
softened into each other, and made to harmonize so 
•xqniiitelj with each other. As the method by 
wbi(di sach an effect Is prodnced has puszled many 
a one, and is besides a singnlst, a noret, and per* 
fteUy sdentiflc application of chemistry, we are glad 
to aoeede to the request of sereral correspondents, 
and give the process entirei and to do this the 
tnoiO aoeurately, we aedl onraelves of the words of 
the patent, and have besides figured the machinery 
dMcribed in It. It is the patent of Mr. I>ggett. 

** This invention consists, first, in a new printing 
ink, to be applied to the purpose of printing in co¬ 
lors } to whi<m the required color is given by certain 
chemical re-agents. Secondly,—ln the mode of 
applying the said re-agents to prints or patterns, 
prmted trlth the stid ink. Tbiiwy,->"-Certain ma- 
chinety fbr that purpose, 

** A quantity of logwood chips arebdled, for one 
hourj in ei|^ times their w^I^t of water, (soft 
water is best;) the liquor is then drawn off, and 
strained throni^ a hair rieve. The chips are again 
boiled, fbr two houn, in another portion of water, 
of the same weight as the first, and the liquor is 
again drawn off and strained. The two decoctions 
are then mined together, and a quantity of English 
verdigris, one-thirtieth the weight of the logwood 
chips, is mixed with water, to the consistence of 
cream; the whole, or part of it, is then poured 
gradnitily into the decoction, adding it till the co¬ 
loring matter sinks to the bottomthe precipitate 
being of a dark grey, or blue-black color, and the 
supernatant liquor is clear and colorless. The su- 
pwnatant liquor is now drawn off by a syphon, and 
tte precipitate is placed on a filter, made of fine 
cotton or woollen, in order to drain off and evapo¬ 
rate any moisture that may remain. When dry, it 
may be ground with oil, or any other liquid, ac- 
coimng to the usual method of making printer’s ink. 

** The print or pattern, whether on copper, steel, 
wood, or atone, is printed in the usual manner with 
this Ink. Then, to those parts of the print or pat¬ 
tern, which, if It were a painting, would be colored 
ydlow, is applied a weak solution of vegetable add, 
or any addulotts sslta, (bi-tartrate of potash, or 
tartaric add, is best,) which will change the neutral 
gnj of the ink to ydlow. To those parts which 
are to be red or orange, a weak solution of vegetable 
add, or any addnlons adts, is applied, (oxdio add 
' Is b^,) wUeh wlU change the neqtrd grey of the 
Ink to red or orange. To those parts Intended to be 
ptaik or crimson is applied a sdutioa of very dilute 
mdiriniilo, or other mmenl add, wMeh will ebsoge 
theaeutralgrey ofthelnk todnkor erimsoD. w 
those parts whiAaretobeeMOMdl8lMi 'orvioIetis 


'Umplied a abinthm of rtitro-mniiate of tin, or of 
afaui, whidi will change the nentrd grey of the ink 
to Ulaoor violet. To &ooe ports which are fo be 
blue, a aolntion of bi-carbonate of ammonia, or 
other allaili, ia applied. To those parts which are 
^^lehdod t» he purple, a dilute solution of M-tartrate 
of potsth^ or otite^ vegetable add, is applied first, 
apd afterwards a. sdution 4 ^ the alkalies, above 
asentiensd. If a very ddicats |^k is required, 
Iho Ink may bo sasds of Braid di^, Instaad of 
'logwood oh^ 


“ The chemical re-agents may be applied with a 
common bur pencil, or by dther of the following 

C oceases, which constitute the second part of tins 
vention 

** Blocks are formed, dmflar to those used by paper 
stdners, for printing silks, &e. A block bdng pro¬ 
vide for each color, those parts of the drawing, 
whidi are required to be ot the same color, are left 
in relief on the Mock set apart for that color; and 
blocks, being provided with the re-agents above men¬ 
tioned, are applied in succession to the print or pat¬ 
tern. The folfoiringia the second of them processes: 
The print or pattern la copied on thin sheets of 
metal, paper, or other substance.' A sheet of metal 
is provided for each color; and those parts which 
ate required to be of the same color, are cut out 
with a graver, kitifo, or other instrument. Hie 
sheds are placed over the prints, and the re-agent 
is applied with a roller—a separate roller bang pro¬ 
vided for each re-agent. The roller is a cylindrical 
^'blodk of wood, covered with felt, of the kind com¬ 
monly use4 for hatting-blocka; it is fastened to the 
block by small metal pins, or by dissolv'd s1;iell-lac. 

" The third part'of this invention is the machi¬ 
nery for applying the re-agents, which is equally 
apphcable for original colors; and the patentee, in 
describing the machinery, uses ^the word * colors.’ 
in place of ‘ re-agents.’ 

*' Fig. 1 shows the machinery, with the roller R, 
receiving color. Fig. 2, shows it passing over the 
metal plate. There is a platform, upon which tlic 
workman stands. B is a winch handle, that turns 
the pinion C| which is fastened on the working 
shaft. The pinion C terns the large wheel D. The 
teeth of this wheel take into the pinion E, and by 
this means the- wheel F L turned. The wheel F 
works the rack 6, by which the irregular rod H is 
moved. Another pinion is on the same axis as the 
pinion E, and the wheel F: which pinion has eight 
teeth, which are divided into sets of four, a space 
being left between each set; it turns the whea I, 
by which means the pinion J, on the same axis, is 
also turned. The pinion J turns the toothed wheel 
K, which turns the large drum or narrow cylinder L, 
by the connecting rod M. 

The prints or patterns to be colored are placed 
on the cogs N of tlm drum L. The metal plate O, 
(shown in Fig. 2,) is fastened to the frame K This 
frame ia raisA by the quadrant Q, after the coloring 
roller R haa passed over the metal plate, i;^ order 
that a fresh cog may comq under it;' and during the. 
time occupied in raising the frame P, the coloring 
roller is moved, (by the irregular rod H, to which 
it is attached,) on to pne of the tables S, in order 
to take a fireiJi siqiplyof color. The color is spread 
over the tablm S, by the feeding rollers T T, which 
are moved backwards and forwards by studs on tte 
irregular rod H, which work in the guides U of the 
Aemig rollers. The feeding rollers take the color 
from tee eolors beds Over V V. 

It vrill be seen that the coloring roller R cann^ 
descend so low as the metal plate, except whea the 
raised parte of tiie irregular rod rest on the sup¬ 
ports X; sufficient pressure is given to the coloring 
roller by tl^ weight W. 

“ The quadrant Q is worked by the rod T, which 
rod is moved one way by the spring Z, and the 
other way by tee mCr A and B, wUch levers are 
moved by two tappets <m the wheel P. 

The coloring frame is supported by rods, pro¬ 
vided with piu, which step into grooves in tbs itti- 
krs 1 and 2; motion beiiif given to tee itdler 2, 
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byvaeriwof teeth,<Mi the tide of the luge whedO, 
tucing into the teeth of Ui«t roller, and are ao »• 
ranged that dte 7 commence acting on the tee& of 
the ndler, aa aoon aa the laat of the aeriea 4, quit 
the teeth of the pinion E. The motion ia comma* 
nicated from the roller 2, to the toller 1, by an 

* cndleaa cdhl.'* • 

EXTRACTING THE ORE IN LEAD MINES 

. CONTAINING GOLD AND SILVER. 

Tan beantUhl eiperimenta of M. Beoqnerel on*the 
4ulaption of electra*ehemlcal aetioa to effect the 
aeparathm of lea^andailTor in the galena, containing 
geld and aUvar, bare demonatmted the poaaibility 
M applying de^city in the management of theao 
mlnea. nia rdaable diaoorety hM indeA been 
already adopted on a large acale by M. Beeqnerel, 
in the eiperimentd mannlkctory that he haa eatab* 
Uahed at Paris; bnt, aa ia often the case in inren- 
tiona of gr^ importance, many yeua will probably 
dapsc before his system b nnirersaUy adopted in 
the woririifls of lead minea cqptaining ailrer. M. 
Becqaerd obaerrea, in leforence to me method of 
eatrocting the metd at present porsned: As a pro* 
prietor of the auriferous and ailrer lead minea in 
the Dochy of Baden, I hare corefolly attended to 
the rarioos processes that are nnerally adopted, 
^d I am conrinced of thO possibility of obtaining 
a much greater produce from the mines by impror* 
ing thb proceae. 

The obserrations that I hare made, may be of 
some use to the lessees or proprietors of lead mines 
containing silver or gold. *I will mention them in 
ancceuion, pnrsuing in detail the ^ethod of work* 
ing in tlie mines that 1 nare superintended for ten 
years. Many of these mines are very rich in silver 
and gold. 

' First, as to the manner of washing the ore. By 
the manner in which the process ia now executed, it 
b evident that a considerable quantity of the ore b 
lost, and' the portion lost b ^t which b of the 
greatest value, the sulphuret of silver 

The gold and silver galenas have in general for 
thdr matrix a very hard quarts, in winch are irregu* 
krly embedded sidphurets of silver, lead, iron, sol* 
phate of barytes, or carbonate of iron, and also floor 
npar. Hie variety of snlphnrets that I have just 
enumerated contain gold, but in such a state of 
tenuSy, that^ b inrbibb in a microscope, and 

* eludes every attempt to analyse it; yet gold does 
exist, since it b fimnd in consider^b quantity in 
assaying the silver. The ore broken into pieces of 
from two to Are centimetrea, falb by degrees into 
the trou^ in which the stampers work. A current 
of water passes through thb trough, which b 
doaed in front by a very dose iron grating. The 
percussion of the stampers muat be continued for a 
long time to reduce the ore sniBdentiy small to 
•admit of tit pasting through the grating, an^ bdag 
carried into Vmg conab cdled labyrinths, where it 
b deposited at a diftaace flwtha oir nearer in pro* 
portion to its sbe. 

b attentirdy examining iriiit takes place dicing 
the process of watiiiag, b b remukw, that the 
frigments of ore, owing to the great hardness ot the 
matrix resist the pocnation iff the stampers for a 

> oontiderabblengUi of timei and tibat they only very 
gsadnaUy diminish in tise till they are completely 
brol^ Ihe ore thus, aucceatively reduced into 
nunute pieces, b gradually carried away by the 
euiTCiit of wdter beyond the labyrinth, whm it 


on|d>t h* depotited; and the bee of tUa part of 
the ore b mote to be regretted, as the sulphuret of 
silvw being very frbbb, it b the snlphuret that b 
first esrtied away; none remahs but what b con* 
tained in thoA pieces of the ore, which, from their 
tise and weight, have had power to reabt the In* 
fluence of the current. 

1 am well assured that the loss whbh I hare just 
stated, is but too certain, as at the extremity of a 
bhyrinth which reached for 200 metres, I took up 
water tiiat was impregnated with the depotita of ore. 
Thb sediment, on bebg put to the test, ybl^ in 
the same weights a proportion of silver equal to 
that of the s^meat in the water at the entranA of 
the bbyrlnth. The particles of gold dbsanlnated 
in the sulphurets of bad, Iron, and silver, not in a 
state of combination, but only united mechaabslly, 
escape in the same way. 

Many ingenious men hare In theb writinga iadl* 
cated as a method of collecting the gold contained 
in roinerab and in auriferous sands, the bvigation 
of these very finely comminuted substances; but I 
cannot suppose that in thb manner they imagina it 
posribbto obtain the whole of the gold; this ooald 
only 'be done In means of diemioal analysis. A 
very simple ex^riment will suflbe to prove how 
very inefficient the bvigation b for thb purpose. 

Thke two dues formed of an aUoy composed of 
lead, silver, and gold, and give them a drenbr 
motion against the surfaces of each other, by ke^ 
ing them immersed in a vessel full of water. ' The 
water will very soon be rendered turbid and cloudy. 
If, in the same water, two discs of the mineral, in 
which the ores are imbedded (quarts for instance), 
are afterwards rubbed ogabst each other, long 
enough to add new particles to those already ooa* 
tained in tiie fluid, all tiie metallic and earthy par* 
tides will not be settbd till after eight days, and 
no trace will bo perceived on the outer surface of 
the glass vase that the particles have been depotited 
according to their spedfic gravities. They will 
appear all mingled. Hence it may be ooncludM 
that when metals, ores, minerals, and sands b a state 
of extreme diviston are mixed, bvigation b an inefibo- 
tuai means of producing their complete separation. 

The next operation to be considered b that of 
smelting the ores. The products M the mines am 
also g^t^ diminbhed at present by the loss of 
bad, silver;and gold, in the operatbn of smelting, ia 
either reverberating or other fornaoes generally iunL 

In the former case the roasting of the tiag b a 
long and difficult operation, and with mnyores 
almost impossibb; those of Baden for Instamm, of 
which the matrix composed of quarts, of sulphato 
of barytes, and of floor spgy, b fusibb to snob- n 
degree, that iif making use of the reverberating ftv* 
naoe it wo^d be necessary to smob without pra- 
vbnsly roasting, and to let the first mdtfng run out, 
whidi it wouu be necessary aftawatds to c^na 
before re*smelting in another fumaoe, whbh mot 
also be resorted to, to extract part of tlm refractory 
aeoriw. The losses in smelting are oeoationedi«> 

1st, By the voiatiHsatbn of a great qnantity of 
sulriuiret of bad, and stfiphuret of ^vor, bsfara 
thw reduction.* 

2d. By the action of tho flnxes, and partbabify 
hythetibx on the bad at its diffeieatdtgm»w 
oxydation, from whence b produced thotiUelHfuta 
of bod wUch unite with the scoriw. 

3d, By theaikallaosriphuretsaadpersulpimreli, 
which, in a great degree, absorb the gold contalnsd 
in the ore to be smelted. 
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4tli, By the great qnaatity of ftiel neeeaaary to 
be wd to retain in a itate of constant llaiditj the 
enormona proportion of the scoria of forges and 
liamaeea obliged to be added to the melted orci In 
older to secure the metal from beiii|; reduced by 
oiydatlon and volatilisation during the time It is 
passing into and remaining in the fnmacep where 
r believe the temperature is raised to a much higher 
degree than is necessary. 

5thp Finallyp becausep instead of obtaining by 
one smelting in whidi there is so great a consump¬ 
tion of combustiblep the whole of £e lead contained 
in t)pe orep only half of It is at first extractedp and 
the ocher half must be afterwards calcined, which 
is only an impure metal or sniphuretp in order to be 
smdted again. 

1 make no observation on the manner in which 
the operation of cupelling it is done at Baden p be¬ 
cause I believe it is impossible to be managed better. 

Hie consequence of the inconveniences that I 
have enumerated iSp that though the produce arising 
from the gold and silver lead mines is quite equcd 
to what might be expected in their present condi¬ 
tion p it is yet capable of being considerably increased 
by Improving the method of washing and smelting. 
•^Moniivur IndustrieL 

SYSTEM OF EARTHENWARE PAVING. 

BY M. rOLONCBAU. 

Notwithstanding the improvemenCS that have at 
various times been introduced in the method of 
pacing, the roadways of our high roads and the 
streets of our towns continue more or less uneven, 
which occasions those frequent jolts which are 
60 destructive to carriages and horses. This state 
of the pavement is attributable to many causesp the 
principal of which are tlie general formation of the 
paving stones, the want of regularity in their 
surfaces, which docs not admit of a good juxta-posi- 
tion. and the great difference in the hardness of 
the stones, which, although taken from the same 
f|uarryp are some of them worn out much sooner 
than others. This latter inconvenience exists not 
only with respect to the different kinds of stone 
regularly made use of. but also, and in a greater 
degree, with respect to vegetable tfubstancea. so 
that the method of paving in wood, which has 
been recently proposed, would, consiuered with 
reference to this, be inferior to stone pavement. 

So long as stone pavements are used, M. Polon- 
ceau says it will be impossible to adopt any diffe¬ 
rent form for the blocks than the one they have at 
present, which is that of a rectangular prism, for 
by substituting cutting for tlie common method of 
breaking, the expense would be considerably in¬ 
creased. while at the same time the jesistance of 
the stone would be diminished in consequence of 
the repeated percussions. 

The rectangular form is attended vrith the in¬ 
convenience of its being necessary that half the 
joinliln should be placed in the same direction as 
the meelSp which are then compelled to follow 
them, end rub along the lateral ridges, enlaige 
Che joinings, render the stones oT the pavement 
round, and considerably increase the jolting. To 
lefoedy this Inconvenience it has been attempted 
to place the paving stonea diagonally, but the anglea 
being then atmok obliquely by the wheels the 
stones are broken and sink down yet more rapidly 
than they do tn the usual method. Thus, in 
whatever manner the paving atones may be ar¬ 


ranged. ao long u they retain their rectangnltf 
prismatic shape, (and l^ey cannot on an econoim-i 
cat pri^ple receive any other, as it is effected by 
merely breaking them.) the pavement will from 
the first be very uneven, and will become more 
and more so. It ia in /^sequence of these oon- 
sideifrtions that M. Polonceau has been fndu^ to « 
make use of paveipents of earthenwaref to which in 
the course of ipanufacturing. and without any in* 
crease of expense, he g^vea form likdy to be the 
most durable. By means of plastic day united 
with sands and cements, and pulveriaed charcoal, 
he aucceeded in obtaining pieces mrthenwaiU ofr 
considerable strength and sixe, which ooidd be 
welt dried without breaking, and bear exposure to 
a vtr]L great degree of h^eat without becoming 
vitrifi^ or altei^ in shape. These pieces dT 
earthenware are unpolished, and will strike Are 
with steel, resist blows as wdl as common paving 
stones, and are much less impermeable to moiature. 

The pavements formed with this eompoaition 
are six-sidfid prisms in the hexagonal form; the 
joinings are all either perpendicular or obliqne to 
the motion of the wheels, and this without being 
subject to the inconvenience arising from having 
the paving stones placed diagonally; because the 
angles of the hexagon are stronger than those of 
the rectangle; and this advantage has been con¬ 
siderably augmented by reducing the sides of tlgi 
prism by cutting a number of small ridges from 
three to four centimetres in size. 

The only objOct in thus subdividing the surfaces 
of the blocks is to obtain more obtuse angles; but 
the triangular space wluch is the consequence of it 
is also useful es a recepltacle for the bitumen 
with which these paving stones are cemented 
together. 

Each paving block is perforated through the 
centre with a vertical hole, and on the outside there 
is a groove in which the bitumen lodges, which, by 
this means, is more effectual in rendering the 
different paving stones more firmly nnited. and in 
preventing them from sinking. In order to render 
this method of cementing more easy, the outsides 
of the paving blocks are cemented when they are 
taken out of the furnace, and before they are cold. 

Great exactness of form can be readily given to 
the earthenware blocks. They are easily put 
together, and their joinings are so very doi^ that 
the wheds can never be locked in them. Ndfrvith-^ 
standing this absence of furrows, the ceramique 
pavement, as it is called by the inventor, ia well 
adapted to horses, aa the surface never becomes 
slippery. As it does nfit become round at the edges, 
there is much less liability to slip; besides the 
holes in the centre of the pavement, and the trian¬ 
gular cavities at the edges being filled with gravd 
mixed with bitumen, they form ao many rests far 
the horses* feet. • 

The firmness of these pavement8.**M. Polon- 
cean remarks, has men rise to one objeetton. 

It has been apprehended that it would be extremd^ 
difficult to make openings for the gas and watdr 
pipes; but the difficulty would be avoided by filling 
the vertical tiolea in centre of the pavement 
witli gravd without bitumen; It would be even 
quite sufficient if thif precaution were only adopted 
at one of the two rows placed above pipes. * 
because the communication with the exterior would 
then be quite as easy as it is in the usual meiJhod 
of paving.— Inventon^ Advocaie. 
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MORDANTS FOR DYEING. 

Tbb term inordaiit» in dyeing and qalioo-printliig» 
danoles a body whieh, having a two^ibld attractiaa 
lor organic fibres and coloring particles, servos as a 
bond onion between them, and thus gives fixity 
Ho dyes; of it signifies a sufistance which, by oom* 
bining with ooloring partkles in pores of textUa 
filaments, renders thm insoluble in hot soapy and 
weak alkdine solutions. In order properly to ap» 
pieciate the utiUty and the true functions of mor¬ 
dants, we must hUr in mind that coloring matters 
are peculiar oompounds possessed of certain affinities, 
their disttncttve Aiaracters being not to be either 
acid or alkaline, and yet to be capable of combining 
with many boffiea, and especially with salifiable 
baaes, and of receiving from each of them Aodifi- 
eationi in their color, solubility, and alterability. 
Organic coloring substances, when pure, have a 
vary enmgetic attraction for certain bodies, feeble 
for others, and none at all for some. Among these 
immediate products of animal or vegetable life, some 
are soluble in pure water, and others become so 
only through peculiar agentii. We may thus readily 
conceive, that whenever a dye-stuff possesses a cer¬ 
tain affinity for the organic fibre, it will be able to 
become fix^ on itf or to dye it without the inter¬ 
vention of mordants, if it be insoluble by itself in 
^ter, which, in fact, is the case vrith the coloring 
matters of safflower, annotto, and indigo. The first 
two are soluble in alkalis; hence, in order to use 
them, they need only be dissolved m. a weak alka¬ 
line lye, be thus applied to the stuffs, and then have 
thdr tinctorial substance (firecipitated within their 
pores, by abstracting their solvent alkali with an 
add. The coloring matAr, at the instant of ceasing 
to be liquid, is in an extremely divided state, and 
is in contact with the organic fibres for which it has 
a certain affinity. It, therefore, unites with them, 
and, being naturally insoluble in water, that is, 
having no affinity for this vehicle, the subsequent 
washings have no effect upon the dye. The same 
thing may be said of indigo, although its solubility 
in Ae dye-bath does not depend upon a simitar 
cause, but is due to a modification of its constituent 
elements, in consequence of which it becomes solu¬ 
ble in allmlis. Stuffs plunged into this indigo bath 
get impregnated with the solution, so that when 
again exposed to the air, the dyeing substance re- 
suma&at ond^i^s primitive color and solubility, and 
^washing can carry off only the portions in excess 
above the intimate combination, or which are 
merely deposited upon the surface of the stuff. 

Sui^ is the result with insoluble coloring matters; 
but for those which are soluble it should be quite 
tile reverse, since they do not possess on aflinity for 
the organic fibres which can counterbalance their 
affinity for water. In such circumstances, the dyer 
must have recourse to intermediate bodies, which 
odd their dffinity for the coloring matter to that 
possessed by the particles of the stuff, and increase 
by this two-fold adita the intimacy and the stability 
of the combination. These intermediate bodies are 
the true mordanU. 

Mordants are in general found among the me¬ 
tallic basaa or oxydes; whence they might be sup¬ 
posed to be very numerous, like the metals; but as 
they must unite the two-fold condition of possessing 
a strong affinity for both the coloring matter and 
tae organic fibre, and as the insoluble bases are 
alm&t the only ones fit to form insoluble combina¬ 
tions, we may thus perceive that their number may 


be very limited. It is well known, that although 
lima and magnesia, for example, have a consider¬ 
able affinity for ooloring particles, and form inaoiu-' 
ble compounds with tlm, yet they cannot be em¬ 
ployed as mordants, because they possess no affinity 
for the textile fibres. 

Experience has proved, that of all the bases, 
those which succeed best as mordants are aluraiiia, 
tin, and oxyde of iron; the first two of which, be¬ 
ing naturally white, are the only ones which can be 
employed for preserving to the color its orfginal 
tint, at least without much variation. But when¬ 
ever the mordant is itself colored, it will causa the 
dye to take a compound color quite different f/bm 
its own. If, as is usually said, the mordant entm 
into a real chemical union with the stuff to be dyed, 
the application of the mordant should obviously be 
made in such circumstances as are known to be 
most favorable to the combination taking place 
and this is the principle of every day's practice In 
the dye-house. 

In order that a combination may result between 
two bodies, they must not only be in contact, but 
they must be reduced to their ultimate molecules. 
The mordants that are to be united with atuffa are, 
as we have seen ^insoluble of themselves, for which 
reason their particles must be divided by aolutiun 
in an appropriate vehicle. Now this solvent or 
menstruum will exert in its own favor an affinity 
for the mordant, which will prove to that extent an 
obstacle to its attraction for the stuff. Hence we 
must select such solvents as have a weaker affinity 
for the mordants than the mordants have for the 
stuffs. Of all the acids which can be employed to 
dissolve alumina, for example, vinegar is the one 
which will retain it with least energy, for which 
reason the acetate of alumina is now generally sub¬ 
stituted for alum, because the acetic acid gives up 
the alumina with such readiness, Uiat mere eleva¬ 
tion of temperature is sufficient to effect the separa¬ 
tion of these two substances. Before this substitu¬ 
tion of the acetate, 4u>n alone was employed; but 
without knowing the true reason, all the French 
dyers preferred the alum of Rome, simply regarding 
it to be the purest; it is only within these few years 
that they have understood the real grounds of this 
preference. This alum has not, in fact, the same 
composition os the alums of France, England, and 
Germany, Iftut it consists chiefly of cubic alum hav¬ 
ing a larger proportion of base. Now this extra 
portion of base is held by the sulphuric acid more 
feebly than the rest, and hence is more readily de¬ 
tached in the form of a mordant. Nay, when a 
solution of cubic alum is heated, this r^hindant 
alumina falls down in the state of a subsulphate, 
long before it fieaches the boiling point. This dif¬ 
ference had not, however, been recognised, because 
Roman aluifi, being usually soiled with oclm on the 
surface, gives a turbid solution, whereby the preci¬ 
pitate of subsulphate of alumina escaj^ observa¬ 
tion. When the liquid was filtered, and crystal¬ 
lized afresh, common octahedral alum alone was ob¬ 
tained ; whence it was most erroneously concluded, 
that the preference given to Roman alum was un¬ 
justifiable, and that its only superiority was in being 
freer from iron. 

The two principal conditions, namely, extreme 
tenuity of particles, and liberty of action, being 
found in a mordant, its operation is certain. But 
as the combination to be effected is merely the re¬ 
sult of a play of affinity between the solvent and the 
stuff to be dyed, a sort of partition must take place, 
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pteportioned to tho mats of the sokont, as well as 
to its attractiTO force. Hence the itaff will retain 
more of the mordant when ita aointioii ia more eon* 
eentmtedy that ia, when the base diitiiaed through 
It ia not so much protected by a lax]^ maaa of men* 
atmiim; a fact applied to very Talnable naea by the 
practical man. On impregnating In calico printing, 
for eiample, difierent apota of the same web wiA 
the aame mordant in difTerent degrees of concentre* 
tiott, there is obtained in the dye-bath a depth of 
color upon these apota intense in proportion to the 
strength of their various mordants. Thus, with 
solution of acetate of alumina in different grades of 
dedaity, and with madder, every shade can be pro¬ 
duced, from the fullest red to the lightest pink 
and, with acetate of iron and madder, every shade 
from black to pale violet. 


INEXPLICABLE PHENOMENA OP 
UNANNEALE0 GLASS. 

Wb have long been accustomed to regard the 
phenomena which precede and attend the fracture 
of unannealed glass, as some of Ihe most remark¬ 
able and inexpHcable of all the minifold secrets of 
nature. Many other phenomena, although curious, 
might have been predicated after mature reflection, 
as they are in strict accordance with the known 
laws of nature; but we think we may confidently 
assert, that no man, bow skilled soever he might 
be in chemistry, or any other department of natural 
philosophy, could have predicted the effect pro¬ 
duced upon uuannealed glass by the most appa¬ 
rently insignificant and inadequate cause. If any 
philosopher or chemist, for instance, bad been 
asked what would be the consequence of dropping 
a few grains of light sand into a goblet of glass not 
properly annealed, he would never have guessed 
that the effect would be to shiver the tumbler into 
atoms. As it is possible that some of our readers 
may not understand what is precisely meant by 
unannealed glass, it may be proper here briefly to 
eaplain the term. 

wHien glass, from the melting-pot, is fashioned 
Into tumblers, bottles, flee., it is gradually cooled by 
being removed suocessivcly from a higher to a 
lower temperature, which process is termed anneal¬ 
ing. When this gradual process is ne^ected, the 
most extraordinary results are found to take place. 
What are called Prince Rupert’s drops are an ex¬ 
cellent and familiar illustration of the anomalous 
phenomena under consideration. They are formed 
simply by dropping a little melted glass into cold 
water, when it suddenly coUapsea into a small 
pear-shaped drop, wifh a slender Hhread-like tail 
or extremity. If the thick end of the drop be held 
in the hand, and the amatt end be brflken off, the 
whole of the glass will fly into shivers, imparting to 
the hand a smart shock, similar to that from an 
electrical jar. What is equally singular is, that if 
Rupert’s drops, instead of bring broken in the 
manner described, be thrown down forcibly upon 
flagifcthey will recoil by their elasficity, but they 
will not be broken, how violently soever they be 
brought into contact with the flags 
We have now to notice another of tiie numerous 

E heuomena exhibited by unannealed glass, which 
\ dot sa generally known as that of the Rupert’s 
drop, but which ia equally inexplicable. It was 
communicated to us several months ago, by the 
correspondent wimse note we here subjoin^ with a 


few commenta q>pended to it:— 

^'SiR.—^Allow me, then, to detail a curioue 
accident whidi happened under my own hands, 
fdHh a glass tube, and which has occurred to seveial 
others, to whom I have mentioned it. Some short 
time ago I procured a glass tube for die pnrpooe of 
constructing a barometer. After cleaning it wdK 
with an tron ugre, tipped with wash leather, 1 
placed it upon^a table, and was astonished to find, 
in a quarter oi an hour, the tube broken into several 
piqeea. On mentioning it to a friend he immediately 
pronounced it to caused by the wire, as he had 
had a similar acddfoit. Not being satiified that It 
could be produced by the wire,*I placed another 
tube with a bit of wire in it, and was surprised to 
find, that, in a short time, the tube br^e into 
several pieces. I cannot account for the phenomenB, 
ndiher is the fret notieed in any scientific troatiBes 
with which 1 am acquainted. Barometer makers 
seem to be aware of it, and never use wfare in clean* 
ing their tubes.'’ * 

The phenomenon, which is the subject of our 
correspondent’s letter, is familiar to the barometer 
makers, who, in cleaning out the interior of the 
tubes, take especial care that the iron wire em¬ 
ployed for the purpose shall not touch the glass, as 
the contact of the two substanles is almost uni¬ 
formly followed by a fracture of the glass, not 
immediately, but after a short interval. This is 
one of the most extraordinary circumstances of the 
phenoippnon; as it is difficult, if not impossible, to 
form any ratioflil explanation of the secret myste¬ 
rious operation which nyist be going on in the tute, 
between the moment of contact with the wire and 
the subsequent rfracture. 'If, as there is reason to 
conclude, the momentary contact of the wire with 
the glass produce the fracture, why does it not 
instantly take place? There appears to be an 
effect, without an adequate or intelligible cause. 

It seems that thia kind of phenomenon Is not alto¬ 
gether confined to glass, but occasionally occurs in 
cast metal, probably from its sudden cooling, or 
from not having been properly annealed. How¬ 
ever that may be, it is a fact that the metal of 
which the mimrs of reflecting telescopes are con¬ 
structed, is very apt to fly to pieces by the slightest 
scratch, just like the barometer tubes, in conse¬ 
quence of their coming in contact with the iron rod 
used to clean out the inside. « 

In conclusion, we may observe/? fliat the^he* 3 
nomenon of the barometer tubes, noticed by our 
correspondent, is to be ascribed, no doubt, to their 
imperfect annealing; and that the remedy for the 
defect would be that pointed out by Mr. F^tt, 
of London, at a late sdentifie meeting, from 
the report of which we transcribe the following 
passage 

Mr. Prilatt recommended boiling as a safe and 
good mode of annealing all kinds of glass. In the* 
ordinary method of annealing, thick and thin ware 
is often subjected to the aame process^ and remains 
in the leer for the aame period; thia would ooeoiiut 
for the superior duration of foe thin tubes. He 
attributed foe fracture of the tubes to the tension of 
the exterior coating and foe vibratloii caused by 
the process of cleaning; this effect was so wdl 
known that an old tube could scarcely be aoU^ 
as it generally broke In cleaning."—£i«ei|POol 
Mercury. 
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IMPREGNATION OP WATER WITH 
OXYGEN. 

Ths very ingenious but labmeus plan of effeetiag 
this curious purpose is related by M. Thenard in 
the Seventh Volume of the Afmalet *de Chimie ei 
^de PA^nqih: from thence* the detail of the •ne¬ 
cessary dperiments was Uanslated^into the English 
joumda as foUowa :— 

** The preparation of oxygenatedVater requires 
certain precautionsi without wbidi success will 
only be partial. That none may be omitted^ I 
ehall dcMiibe the process in the most minute 
manner. * 

** 1. Nitrate of barytes should first be obtained 
perfectly pure, and above all, free from iron and 
manganese. The most certain means of prdfiuring 
it is, to dissolve the nitrate in water, to add to the 
adtttlon a small excess of barytes water, to filter 
and crystallise. 

2 . The pure nitrate is to be decomposed by 
heat. This ought not to be done in a common 
earthenware retort, because it contains too much 
of the oxydes of iron and mp^nese, but in a per¬ 
fectly white porcelain retortl Four or five pounds 
of nitrate of barytes may be decomposed at once, 
and the process require about three hours. 
The barytes thus obtained, will contain a con¬ 
siderable quantity of silex and alumine, but it will 
lAve only very minute traces of manganese and 
iron, a circumstance of essential importance. 

** 3. The barytes, divided by a kmfe into pieces 
as large as the end of tffe thumb, ^ould then be 
placed in a luted tube of glass. This tube should 
be long, and large enough to contain from 2 lbs. to 
3 lbs. It is to be surroilhded with tre, and heated 
to dull redness, and then a current of dry oxygen 
gas is to be passed through it. However rapid the 
current, the gas is completely absorbed; so that 
when it passes by the small tube which ought to 
terminate the larger one, it may be concluded that 
the deutoxyde of barium is formed. It is, however, 
well to continue the current for seven or eight 
minutes more. Then the tube being nearly cold, 
the deutoxyde, which is of a light grey color, is 
taken ont, and preserved in stoppered bottles. 

**4, A certain quantity of water, for example, 
four pints, is then taken; to which is added as 
much pure and fuming hydrochloric acid as' will 
dissoto 200 mins of barytes. The acid solution 
4s pfinuto B with a foot, and ice placed round 
it, which must be renewed as it melts. Then 
180 grains of the deutoxyde are to be very slightly 
moistened, and rubbed by pprtions in a mortar of 
agate or glass. As these portions are reduced into 
a flaa paste, they are to be removed by a box-wood 
knife, and placed in the fluid; they will soon dis¬ 
solve without effervescence, especially if slightly 
agitated. When the solution is made, pure and 
conoentratefesulpharic acid is* added, drop by drop, 
the fluid being Btiired at the time with a glass rod, 
until there is a slight excess of it, which is easily 
known by the property possessed by the sulphate of 
barytes temed at the moment, of readily depositing 
in flocGuli; then, as at first, a fresh djioantity *of 
dmitoxyde is dissolved in the fluid, which is again 
precipitated by sulphuric aoid^ The deutoxy£s is 
^ always easy to distinguish from the sulphate. It 
is important to add enough sulphurio add to pre¬ 
cipitate all the barytes, but not too mnch. If 
enough is not added, the fluid filters with diflicnlty, 
and slowly; if*too much is added, the filtration 


also goes on badly. On arriving at the exact point 
mentioned, the filtration takes place with the 
utmost fecility. When the filtration is completed, 
a small quantity of common water ia to be passed 
thimgh the filter, and added to the first fluid; in 
this way latter does not lose in volumn: then, 
that nothing may be lost, it ia necessary to spread 
the filter on a glass plate, to separate the substanoe 
from it, diffuse it through a small quantity of firmh 
water, and filter it. The water thus obtained 1» 
bnt slightly charged, but it is useful to wash the 
future filters. 

** This operation being finished, another is mqdo 
exactly similar to it, t. e. deutoxyde of barium is to 
be dissolved in the fluid | the barytes is to be pre¬ 
cipitated by sulphuric acid, and so on; and the 
fluid ia not to be filtered until after two solutions 
and two precipitations. It is on this new filter 
that the water obtained by washing the precipitate 
in the .preceding operation is to be poured; after 
which ftesb weak water is procured by washing the 
matter on the last filter. 

** The second operation is followed by a third, 
that by a fourth, and*^ thus, until the fluid is sufli- 
ciently charged mth oxygen. By using the quan¬ 
tity of hydro-chftric acid mentioned, 30 ounces of 
deutoxyde of barium may be operated on, and n 
fluid will be obtained charged with 25 or 30 times 
its volumn of oxygen. If it is required to be 
further oxygenised, more hydro-chloric acid must 
be added. * 

I have many times succeeded by this means in 
charging the fluid witli 125 times its volumn of 
oxygen, but I added acid enough to dissolve 463 
grains of the deutoxyde, being careful also to pre¬ 
serve the acidity such, that at the end of the 
operation I could dissolve about 309 grains of the 
deutoxyde, without the aid of sulphuric acid; but 
I have ascertained that when the fluid contains 
nearly 50 volumns of oxygen, it allows so much gas 
to escape from one day to the next, that there is no 
advantage in continuing to oxygenate it by the 
deutoxyde. 

When the fluid is oxygenated up to the 
required point, it is to be saturated with deutoxyde, 
retaining it at the same time in ice. Abundant 
flocculi of silex and alumine soon separate from it, 
which are ^nerally colored yellowish-brown, ^ a 
little of the oxydes of iron and manganese, ^e 
whole should then be thrown quickly on a cloth, 
inclosed in it, and strongly compressed. This 
operation cannot be done well except by two persons, 
and should be performed rapidly; for though there 
is but a very minute quantity of oxyde of mango* 
nese, it is sufficient to produfle a considerable dis¬ 
engagement of oxygen. 

6 . As tile fluid which has passed the cloth 
may still retain a small quantity of silex. Iron, and 
manganese, and as it is necessary to separate all 
these substances, it is again to be surrounded by 
ice, and barytes water added to it, drop by dro^, 
the whole being stirred. If, when the barytes is 
in such excess as to be slightly sensible to colored 
paper, there is no precipitate, it proves that all the 
oxyde of iron and manganese are separated; if 
they have not been completely separated in the 
preceding operation they will by this ^ 

(To be continued. 
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MEDICAL RECEIPTS, &c. 

aue$timkt» BnOroeation.—TAe 1| ounce each 
of olive oil and oil of turpentine, 3 ^oea of dilute 
aolphurie acid; mix, and apply to we surfMO of 
rheumatie j(dnta, &c. 

Orey Lotion la prepared by adding variable pro* 
portioned according to the case, of chloride of mer* 
cuiy to Ibne water. Used for soothing irritahie 
sores. 

Harrowgate Water, imitated by dissolving 5 
gninaot sulphuret of potass in a glass of soft water. 

Heading for Baer.—It is not known well upon 
what principle, bat the ftet is certain, that sulphate 
of iron {Green Oopperae) added to beer makes it 
carry a head, or froth, Aoiig^ it be weak. The 
stuff, sold under the name of heading, contists of a 
mixture of alum and sulphate of iron. 

Henry’e Aromatic Vinegar is an acetic solution 
of camphor, and of oil of cloves, lavender, and rose¬ 
mary. Imitated by putting 1 dram of acetate of 
potass into a phial with a few drops of any fragrant 
oil and 20 drops of sulphuric acid. 

Hippoerae is prepared by i&acerating for seven 
days 6 pints each of Madeira and Canary, with 1 
ounce of cinnamon, 2 drams of ca^eUa, and ) dram 
each of doves, nutmeg, mace, ginger, and carda¬ 
moms. Strain and add ^ pound of refined sugar. 

/Toney TFiifer.—Is prepared with I gallon of 
Cognac brandy, I pound each of vii^ honey and 
coriander seeds, 1} ounce of cloves, f ounce each of 
nutmegs, bensoin, and storax, four vanilloes, and 
the rind of three large lemons. Digest for two 
days, and distil with a gentle heat. Add to every 
gallon of the water, thus procured, a pint and a 
half each of orange-flower water, and rose water, 
and fi grains each of musk and ambergris. Digest 
again ibr throe days in a gentle heat; filter and 
keep In a well-stopped bottle. Several otlier re¬ 
call are in use, but they do not differ much from 
this. Imitated by mixing fragrant essences, color¬ 
ing them with saffron, and thickening them with 
honey; or take 2 pounds each of rose water and of 
orange-flower water, i ounce of oil of cloves, 2 
ounces of essence of bergamot, ^ ounce of oil of 
lavender, 16 grains of musk, 1 gallon of spirits of 
wine, and color with saffron. 

Hoqper'e -Thke 1| pound pf aloes, 2 

ounces of myrrh, 4 pound each of carbonate of iron 
and of sulphate of iron, add also a little caneUa 
bark and ivory-black. Make Into a mass, and di¬ 
vide into (bur-grrin pills. 

HwUee Antfguee are chiefly composed of oil of 
ben, or oil of hasel, which haring no smell of its 
own is ready to imbibe any other o^^our with which 
it may be combined. They are often, however, 
made with olive oil. • 

Haile Antigae i I Orange.—With 1 pound of oil 
of ben, mix 3 ounces of essential oil of orange, and 
put it into smalt bottles, well corked, with wax over 
them to preserve it from &e air, and prevent the 
perfrune of the orange oil from evaporating. 

HaUe Antigae h la Rose.—Procure a tin, or white 
iron box, about a foot square, opqping by a grating 
on one ride, and divided in the midSe by a parti¬ 
tion of white iron, drilled full of small holes, close 
to each other. Fold in four a cotton towel, soak it 
ioaoiLof ben, and place it on the grating so os to 
exactly fit the box. Upon this cloth place rose- 
leaves, fresh gathered, leave them for about 24 


hours, and then replace them witii fresh rose-leaves, 
lie cloth may then be removed, and the oil, now 
eliaiged with the perfrime, carefully expressed.— 
This may be mixed with fresh oil of ben, and bottled 
for use. 

In the same manner mavbe made/Ttnfosifn-, 
figtibs d la Fleur ^Orange, a la Violette, a la Jon^ 
gaUle, aa Jaemke, tfo., find by means of various 
mixtures—d Heliotrope, aa» MUte Fleurs, aa 
Pot-pourri, Sfc, 

Htdle Antique h la TVfieross.—Mix the flowers 
with ground blanched bitter almonds, and then ex¬ 
press the oil; or mix a pint of olive or almond oil 
with 30 drops of the essence of tuberose flowers. In 
this way also several of the eSoare Huilee Ajtiigaee 
can bt^prepared. 

leinglan Maeilage.—A. vritide for water colors, 
invented by Mr. Itobertson, of Worton Lodge. It 
is prepared by macerating shreds of good isinglass 
in water till thoroughly soft, dissolving these in 
boiling alcohol, so that a compound fluid be pro¬ 
duced when cold. It gives water-colq|r paintings 
great power and permanence. 

Jamee'e Analeptic Pille. —^The orijpnal receipt is: 
Take 1 dram each of James’s powiier, Rufus’s pOl 
moss, and gum guaiac; make a mass with tincture 
of castor, and divide into 40 piQI. They are usually 
made, however, with compound antimonial powder, 
instead of James’s powder. 

/omes’s Powder. —^This celebrated nostrum waa 
analysed by Dr. 6. Pearson, and found to contain 
57 parts of oxide of antiumny, partly vitrified, and 
43 parts of phosphate qf lime. Mr. R. Phillips has 
lately found the proportions of these to be 56 and 
44. The origiirri specification of James is" Take 
antimony, calcine it with a continued protracted 
heat, in a flat unglazed vessel, adding to it from 
time to time a sufficient quantity of any animal oil 
or salt, dephlegmated; then boil it in meltqd nitre 
for a considerable time, and separate the powder 
from the nitre by dissolving it in water.’f This, 
however, is a false receipt, as it will not produce 
the powder. That there i» a regular and certain 
process for its preparation, is proved by the simi¬ 
larity of the two analyses by Pearson and Phillips 
at a considerable distance of time. 

JemU'e Drope are compound tincture of benxrin, 
or compound tincture of copaiba, mode with 1 ounce 
of gum guriac, 2 ounces of copaiba, 2 dianu of oil 
of sassafras, and 4 pint of alcohol. * ' * > 

Kermet Mineral, an antimonial mecUcine still in 
great repute on the Continent. It is prepared by 
boiling for an hour oim part of carbonate of potass, 
with four ports of naSive sesqui-sulphurat« anti¬ 
mony finely puhrerixed in a quantity of water, filter¬ 
ing and setting the liquor aside to cool, the predpU 
tate of which is the kermes. 

K^ter'a Pille, DragA de Keg$er.—K forrign 
nostrum composed of heetste of mereucy and manna, 
and reputed to be antisyphilitic. ‘ 

Krax'e IXeinfeeting Powder,—tSSx right parte 
of chlorinated soda with three parte of emorinated 
lime. An ounce of this dimolved in a tumbler of 
water ia riiqjdar to Labarraque’s liquid. 

Lardner'e Prepared Charcoal. —^lUturate chalk 
with charcoal or ivojy black. 

Ugnum'e Antieeorbutie Drope consist of a dis¬ 
guised preparation of bichloride of mercury. The 
proprietor's name was originally Wood, which he 
thought it advantageous to tranalate into Latte. 
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HYDRAULIC MACHINES. 

Ws gire illiiftrttioni upon the preeent occasion of 
two or three little known, yet rery Tslaable hy- 
dranlie Instruments; one of thenit naAely, Che rope 
pump, has been* known for a Tory long period, and, 
after remaining too long disregarded, has been lately 
re-invented or re-introdueed under the name of 
Hall’s hydraulie belt-^e give engravings of both, 
that they tt^y be ooiupar^. The hydraulic belt 
(No, 1,) is, with the exception of the pipe that 
conveys away the water raised, the representation 
of that exhibited at the Polytechnic Institution, 
Loniion; the other (No. 2,) is from Walker’s 
** Elements of Natural Philosophy.” 

The rope pump is an instrument for raising water 
by means of a loosely-spun rope, which dips into 
the water of the well, and being put into a rapid 
motion, the water, adherent to the rope, acquires a 
certain momentum—that is, a force or power of 
continuing itself in motion, notwithstanding the ef¬ 
fect of gravitation, which acts in drawing it down 
again; or in other words, it acquires, in consequence 
of the very rapid motion of the rope, a very con¬ 
siderable centrifugal force, so as to overcome the 
antagonist force, the centripetal, br the tendency 
to fall downwards. This centrifugal force or mo¬ 
mentum will continually increase according as the 
water rises, because the force it continually receives 
from the motion of the rope is not lost, but on the 
contrary, as soon as it exceeds the centripetal force, 
which is as soon as the water rises at all, the ex¬ 
cess of the two forces is continually accumulating, 
and forming a momentum, which carries the water 
onwards. So evidently is this the case, that when 
the water arrives at the cistern above the upper 
end of the rope, its direction being suddenly changed, 
the water flows upwards and forwards with con¬ 
siderable force. Taking this, then, as an explana¬ 
tion of the mode of action of this and similar ma¬ 
chines, it maybe thought that water may be curied 
to any height; this is not exactly the case, foKwo 
reasons^oue is, the power required increasing as 
the weight of the whole body of water increases, 
and that multiplied bv the height it is to be raised; 
and secondly, from the circumstance that there are 
always particles, of the fluid being detached ftom 
the column of water, and these, whei^o longer 
partaking of the impulse continually gmn by the 
rope, soon lose whatever momentum they may have 
acquired, and foil again into the reservoir at the 
bottom. With this last cause of failure constantly 
occurring, and a recollection that there ia no chain 
of backets or paternoster work to assist in raising 
the water, it ia astoi^shing what a vast quantity 
may be raised to a considerable hllght, and with, 
the expenditure of very little power. The struc¬ 
ture of tlie rope pomp Is so simple t£at to see a 
flgure of it Is tontamount to understanding it; it is 
represented in Hg. 2, where the letter A shows the 
tope raising the water from the well. It passes at 
the lower end under a spindle or axis, and at the 
upper end over a similar axis B, forming an endleaa 
rope, the two ends being spliced together The 
upper axis hu a puUey attached, ofVer wUch passes 
another endlesa rope C, leading to the large wheel 
bdoir. As soon as a person turns the large wheel 
byJSie winch attached to it, he, of course, puts not 
msray its own cord in motion, but also the rest of 
the moveable parts of the machine, the water rope 
and lu two axea; supposing, therefore, that the 
lower one dtps into (ho water of the well, it will be 


raised, owing to the causes wa have pwviaaaly o- 
pUdned, and flow into the ciatam abm, whence it 
may be conveyed as r^uired. The reason that it 
does not descend agrin with the rope is that this 
latter, passing upwards, has to go through a huge 
hole in the cistern, that^ the water may oiot.be im* 
peded in its ascent, but ss soon as it turna over, it' 
passea through aspipe only large enough to adWt 
the rope itself^ therefore the water nel« already 
thrown off by centrifugal force, is, as it were, soraped 
froqi the rope, and falling into^ the eiatem is also 
carried away. * 

The patent hydraulic belt, or jpater elevator of 
Mr. Hail, differs in no respect hi prineiplcvfffom the 
above, the difference conaMng in the sahstitatidh 
of a wi^ belt Instead of a rope; it thereby is enabled 
to raise a larger quantity of water within a given 
time. In the cut No. 1, A ia the hydraulic B 
the roller, over which the belt revolves; C the bot« 
tom roller, under the surface of the water; D water 
discharged on passing over the roUer; E 4ioot to 
receive the' water raised; F wheel by which the 
whole is put in motion. * 

The other figure (3) is not given as a representa¬ 
tion of any machine similar in structure to either of 
the above, but as one of a pump as little known, and 
which has been as much neglected as the rope pomp, 
although one which is very effective in raising a 
large quantity of water to small heights, ind wh^, 
like the others, may be made by any ear{ienter, 
without the assistance of the plumber or pump- 
maker. A B«C D, Fig. 3, is a square trunk of 
carpenter’s work, open^at both ends, and having a 
little cistern and sponf at top. We have also re¬ 
presented it as with a long^pipe at bottom, but thia 
is not always necessary. Near the bottom of the 
square trunk is a partiiion of wood, perforated with 
a pole E, and covered with a common chek valve 
or dock as it is called. Above this is a long cylin¬ 
drical bag made of leather or of double canvass, with 
a fold of thin leather, such as sheep-skin, between the 
canvass bags. This is firmly nailed to the board E 
with soft leather between. The upper end of this bag 
Is fixed on a round board having a hole and valve. 
Thia bwd may be turned in the lathe with a groove 
round its edge, and the bag fastened to it by a cord 
bound right round it. The fork of the piston-rod 
F Q is firmly fixed into this board; the Bag fo kept 
distended by a number of wooden hoops or ijpgs of 
strong wire, put into it at a few^lbchea dStanep. 
from each other. It will be pn^r to connect 
these hoops, before putting them in, hf tHree or 
fear cords firom top to bottom, which wlD keep 
them at theh proper tfttano^^ Thmwfflthebaf 
have the fonn of h barber’s powder-puff. The 
distance between the hpopi should be about twice 
the breadth of the rim of the wooden ring to which 
the upper valve and piston-rod are fixed. 

. Now let this trunk be immersed in dm witsii^. 

It is evident that if the bag be stretraed from (he 
compressed form which its own weight will give 
it by drawing up the pistpn-rad, its eapaeftyWOl 
be enlarged, the valve E will be shut ^ Its own 
weight, the air in the bag will be rarefied!, and the 
atmosphere Vill press the water into the b^. 
When the rod ia thrust down again, this water will 
come out by the vatffe E, and fUl part of the trunk. 

A repetition of the opentian will have a aimlihr * 
effect; the trunk will be filled, and the Watm will 
at lost be discharged by the apOut. , 

Here ia a pump slmost divested of friction, and 
perfectly light; for the katber be^een the folds 
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of mxnm rendm tbo bag iaiporfboo both to air 
ood wotar; and tho eanvata baa vaiy conaldarable 
itraagth. We know, from aaparlenee, that a bag 
of aix indiea diameter, made ct aaU«cloth, No. 3, 
mUi a sheep^akln botwaan, win bear a eolumn of 
fifteen fret of water, and jiz hoars work per day 
^ for a monoi without fidlare, and that the pump is 
doniiderably auperior tn«effect tma eoaimon pomp 
of the aame dimensioila. We mn^ only observe, 
that the length of the bag must be three times the 
intended length of the stroke; so that when^the 
^ston*rod U in its highest position, the angles on 
lodges of the bar may be pretty acute. If the bag 
be more stretchM than this, the force which must 
be exerted by the laborer becomes much greater 
than tiie weight of the column of water which he 
is raising; If the pump be laid aslope, wnich is 
very usual in these occasional and hasty drawings, 
it is necessary to make a guide for the piston-rod 
within the trunk, that the bog may "play up and 
down without rubbing on the sides, which would 
quickly wqar it out*- * 


YOUNG AND DBLCAMBRE’S COMPOSING 

MACHINE. 

• 

Thosb who. are at all acquainted with the printing 
business, and know that every letter of every word 
fi a aeparate piece of metal, and must be taken up 
separately by the compositor, then turned the face 
upwards, and the proper part of tJip letter to the 
top of the page, will scarcely believe it possible that 
a machine could be constnftted, which will of itaelf 
aoeompliah all this, and with faciliu—yet such an 
one is now in operationr and may oe seen at 110, 
Chancery Lane, London. We refrain from giving 
the details of its construction, because the ingenious 
inventor proposes some great improvements in and 
simplification of some of the parts; and until these 
are effected, we should necessarily have to describe 
a less perfect bistrument than we hope shortly to be 
enabled to introduce; from drawings and description 
which we have kindly been promised by Mr. Young, 
the biventor. principle upon which the ma¬ 
chine acts, we may, however, as well state. It is 
this-There are a number of long troughs put in 
nearly a vertical position, one for each kind of letter 
or other character. These are filled with the type 
focused; the bottom of each is a stud or key, 
^idtb the diarScter of the letter upon it, ABC, 
and so on. Upon pressing down tUs stud, a letter 
is let foil out of the trough attached to it. It slides 
down an. indiued plane, and deposits itself hori- 
awtaUy in a long groove prepared to receive It. 
Ciim leUer^ suc;^, according to the keys which 
aye pressed upon, and rest upon the former, until a 
line of letters is formed, 2 feet or more in length* 
*TUs line of lettera is takra away, and a second 
frougb sulfttitoted and filled as at first. The long 
line of letters taken away is Justified g that is, made 
np into lines of a certain required length by a 
second person. Air. Young calcalates, that 14 or 
15,000 letters may thus be set up in an hour, and 
that this, with the requidte attendanoe, vrill cost 
about Jl(2« per thousand^ or about a quarter of the 
present charge. For newspaper work, and other 
necessarily rapid printing, the machine appears well 
adapted* It is extremely simple, not liable to be 
out of order, occupies but litUe space, and as to 
wefr may be considered imperishable* 


POTABLE GOLD. 

If there be no reason to think that gold will ever 
be made, it it not possible to employ this precious 
metal for proftnging life ? Gold is a metal unalter¬ 
able, and as difficult to be destroyed as to be made; 
it is the sovereign of the metallio world, as the son, 
to which it is assimilated, is in Uie system of tlie 
universe. Nature therefore must have concealed 
in thia valuable body the most useful remedies; but 
to make it useful, in ibis respect, it 'is necessary 
that it should be introduced into the body in a 
liquid form; it must in short be rendered potable: 
let us endeavour, then, to make potable gpld.« A 
life indefinitely prolonged U certainly worth all tho 
treasures in the world. Such Is in substance the 
reasoning of the alchemists, and therefore they have 
subjected gold to a multitude of operations, by 
means of which they have pretended to render it 
soluble, like a salt in water. The substance they 
produce has indeed the appearance of it; but to 
speak the truth, it is only gold very much attenuated, 
and by these means suspended in the liquid: in 
short, it is in no manner combined with the fluid, 
and it even gradually deposits itself at the bottom 
in the metallic form. 

However, the following is a process for making a 
kind of potable gold. We shall examine afterwards, 
supposing it to be a real solution of gold, whether 
it would possess properties so marvellous, and so 
salutary to tl^ human body, aa is pretended. 

First dissolve gold in aqua regia: mix this solu¬ 
tion with fifteen or sixteen times the quantity of any 
essential oil, such as that of rosemary, stirring it 
round, and separate the aqua regia, which occupies 
the bottom, from the essential oil. If you then 
dissolve this essential oil in four or five times its 
weight of well rectified spirit of wine, you will liave 
a yellowish liquor, known under the nanue of the 
potable gold of Mademoiselle Grimaldi. 

Vitriolic ether, and ethereal liquids of different 
kinds, possess the same property as essential oils; 
namely, that of seizing on the gold dissolved in the 
aqua regia. A kind of potable gold therefore may 
be made with ether. This gold may then be taken 
in drops on sugar, in the same manner as when 
ether is taken; for thia liquor is not miscible with 
water. 

Tlie c^brated drops of General Lamotte are not 
different from the potable gold of Mademoiselle 
Grimaldi. It has been remarked that one ounce of 
gold was diluted in 21G ounces of spirituous liquor, 
and as the bottles must have weighed two ounces, 
and as General Lamotte sold his for 24 shillings, it 
results that with one ounce of gold he made at least 
108 bottles, from the sale tf which be .received at 
least 2592 shillings. In reality he made 136, which 
were woitlf to him 32G4 atiillings. 

It hence appears, that if General Lamotte’s drops 
were not useful to the health, they were exceedingly 
usrfttl to his purse. But whet will not quackery 
effect among msnkind, when supported by ignorance 
and the love of life ? 

Bat let us examine whether there be any founda¬ 
tion for the wonderful properties ascribed to potable 
gold. A very little reasoning will show that nothing 
can rest on a slighter foundation. What proofs 
indeed can the alchemists produce, that potable gold 
Is salutary to the human body ? Because gfild is 
the most fixed of ell metals, because it lias the 
beautiful color of the sun's rays, because it is re- - 
presented in cbemicsl characters by the charsc- 
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teflilio dgii of Ihit \mhmrft ire wo flienco to eon- 
finde ttwtf when reduoed to e llqnU formi and oon- 
▼ejed Into the bloodi it regcaeralea that fluid, re- 
noMaojontt, and restores health? Whatperaonf 
aosnstomed to deduee just eonsequaftBos from any 
prine^la, will erer form sudb a oonduslon ? All 
Ifra tirtnaa of potable gold are foended merdy on 
andogiest inmited without any physical ftmndation, 
by forVid Imaginationa, and by brnds deranged by 
the heat of thdr fumaoes. This Is the most favor¬ 
able opinion that can be entertained; for it is pro¬ 
bable that such ideas are as much connected with 
imposture, as with credulity and want of reasoning. 

BOTANICAL NOTICES. 

nSPROOUO IVX OBOANS OF PLANTS* 

The etameM and pollen,-^A flower may oe 
perftct without having either calyx or corolla, but 
not unless it have one or more stamens and pointals, 
fur these parts are necessary to the perfecting of the 
seed. The stamens are situated next witUn the 
corolla, and in a ring around the pointal, though 
sometimes connected with either one or the other, 
when their particular mode of growth or attachment 
occasion particular terms to be applied s thus when 
growing to the calyx or corolla they are called 
perigjfnoMj (1, 2,)—^when under the pistil, hypo^ 
gpwm, (3,)—or into the pistil, (4.) 
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A stamen consists of three parts: the filament or 
thread-like portion, the anther on the top of this, 
and the pollen, which Is a fine powder contained in 
the anther. Of these parts the two last are never 
absent—*the filament aometimes is. The anthers 
vary considerably In alse, form, color, and manner 
of attachment to their filaments, and also in their 
manner of opening, and scattering the pollen. In 
general this is accMimplished by the anther, con- 
ristinf^ of two cells, which open from one end to 
the other, suffering the pollen to fall out. In other 
cases, though these are not numerous, "^there are 
pores or holes upon a certain part of the anther 
through which it escapes. 

Stamens exist In plants not merely under different 
forms, but variously arranged; most frequently all 
within the same flower, and nearly of the same 
length; yet In whole elwMes a difference in them in 
this respect is perceivaole, forming fhost essential 
disttnctiona; ao also whether th^ mqy be free, 
that is, detached from each other, or in any manner 
united, la no leaa necessary to be remarked, par¬ 
ticularly in the arrangement of plants, aecording to 
a system of elassificaSon. When stamens are united 
Into one bundle by their filaments, they, and also 
such plants as have them thus, are said to bemoiio- 
(1)—if united into two bundlea, diadet^ 
(2)—if in more tbsn two, po^mde!phakit (3) 
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—if united by tbefar snthcrt, they are called jyu| ieii » > 
eiou8f (4)-^ir of unequal length, they mav be other 
didpmlmoueti^f) or fefmdji^ aM ie ws, (6,}aalaBeen 
in the preeedtog illustrathnu 
The pollen of plants la a moat ourioua and be«i-o 
tiful object for the microieope. Waare aqpustoBMd 
to aewit as a yellow powder firoquently, but k by no 
means always takrx this eolor, various ahadia of 
orange, and through them to the bright brawns» 
are common; sMdes of purple, blue, aeailel^ and 
flealvcolor, are also frequent. In the garden tulip 
it ia quite black—very seldom, If ever, green or 
white. Pollen is mostly aphericaLor oval, some- * 
times with a smooth, at othera with a ronghened or 
mamillated surface. Other ahapea oceur and aomo 
of then^eztremely curious** 

The pisliL—The pistil ia tiie part in the centre 
of the flower, always connected with the stalk whteh 
bears the whole flower, and remaining attached to 
it long after the rest ia fkded or foUen. A perfect 
pistil consists of three partsFirst, the germ or 
ovary f which is the lower part, and cona^tutes the 
future seed vessel. IJpon this is seated a thread¬ 
like portion, called the eiyte. The summit of the 
style is swelled out, and rough or sticky: this is 
the stigma* The ovary and stigma are never ab¬ 
sent—the style sometimes is, in which case the top 
of the ovary itself is called the stigma, as in iha 
poppy 9 where it appears like the spokes of a wheel^^ 
More pistils than one are very frequently met 
with. In many eases so united, that the ovary ap-^ 
pears but a single body, and showing its compound 
character only by various divisions or diasepimente 
as they are caUed, seen acloss it internally. In other 
examples every carary ia distinct from the rest. Hie 
styles too are united throughont their whole length, 
partially so, or else entirely free from each other. 



1. A perfect pistil. A. The ovary. B. ne style. C. The 
stigma. 2. The ovary cat across, showing it to be ihree-eelied, 
and to liave the seeds attached to a central column. 3. The 
ovary cut lengthways, showing the attachment of the aume- 
lous ovules. 4. A pistil, with ovary and stiqna. but wBhf^ 
a style. 5. Four pistils, with their ovarieaunited, andalylea^ 
distinct. 6. Ditto, with their ovaries distinct, andAtaUts 
united. 7. Ditto, with their styles partly nnlM. 

The agency of these warioua parts hi oonduclng 
to the perfection of the seed may be thus briefly 
describe. The young seeds are contaiued in the 
base of the pistil long before the flower cpens, and 
continue to grow until that time, but no longer, 
unleaa they are acted ppon by the pollen of the 
anthers. Then they, in some manner wtiony unae- 
countabie to ua, become fertile, ineiuactng in' oiie 
and perfect structure until rip4—when the seedi 
being scattered, tiiey grow and produce otte plante 
lilm that from which they aprung. ^ u 

The rcaaonhof suoh an Influenos of the poBan fo 
unknown, but the manner by whidi It reachai tim' 
ovary ia easily explained. When the anthera bunt, 
the pollen fitilkupon theatigma, aomeof itpemr^ 
lrateatlua,and arrivaa at end peaaea atangthe ehytti 

* An account of the pollen of plants as a ssioroscopig oh* 
jeci, has been fully descilbed in VoL 1. d^sgs V4, whsie 
numerous Sguies are given. 
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and at tength raaehes tfie gma or baae of tha ptadlf 
wbara^tlM yoong aaeds are oontalned. 

Die neoeaeily of this prooeea shows how it is that 
stamens and pistils are so constantly finind in 
flowers, and tiao why the stamens snmmnd the 
^pistils so i^eely as in general they do; and in ciN 
cnmstimoes where this is not the case, still i^me 
admirable contrivance is ibnnd fmethe same end.— 
Even insects, in their search for the hqpeyof flowers, 
aid greatly in scattering the pollen from the anthers 
upon the stigma, and the con*'eyance of it frpm 
flowerto flower—while the superfluous pollen which 
they collect npon^thdr bodies is supposed to con¬ 
tribute to the formation of the wax or honeycomb. 
Una they carry home to the hive, and there, like 
good subjects, contribute to the general we^re of 
the community in which they dwell. 

The reeeptaeie is that part of the peduncle upon 
which all ^e various inner parts of the flower are 
placed. In most plants it presents no appearance 
worthy of notice—in others, however, it is some¬ 
what curiops: for example, the fruit of the rasp¬ 
berry and blackberry easily some off, and show 
within them a thick, fleshy receptacle. In the 
strawberry, the whole fruit, (except the seeds upon 
it,) is a receptacle. In the geranium tribe, it grows 
into a long point, bearing the seeds from its sum¬ 
mit. In the grasses, the part of the stalk which 
hears the florets is also called a receptacle; but it 
is in the class of compound flowers that the recepta¬ 
cle is most varied and most important. In the 
daisy it is conical: in the dandelio'ia round. The 
thistle has it hairy, and the chamomile scaly : be¬ 
sides very numerous other^distinctions. In truth, 
flowers of this class, (t^e nineteenth, syngenesis,) 
are, for the most part, distinguished from each 
other by the shape of the receptacle. 

(To be continued.) 


ETCHING DAGUERREOTYPE PLATES. 

At a meeting of the Electrical Society, in the Ade¬ 
laide Gallery, last week, a communication was re¬ 
ceived from Mr. W. B. Grove, on a voltaic process 
for etching Daguerreotype plates, and printing from 
them ; not, it is true, as yet with the clearness and 
breadth of an ordinary etching, but with all the ac- 
enraejr and delicacy of the original Daguerreotype, 
^m^^th eve y ^promiae of perfection. He says, the 
process possesses the advantage of simplicity, 
and produces a perfect etching of the original image; 
so much so, indeed, that a plate thus etched can 
scareely be distinguished from an actual Daguerreo- 
^rpe, preserving ^1 the microscopic delicacy of the 
finest psrts of the impression. The secret of thia 
process is to make the Daguerreotype the anode of 
a Voltaic combination, which will not of itself attack 
eillier silver or mercury, bi^ of which, when elec- 
tiolised, thVsnlon will attack these metda unequally. 
Admitt^ the usual explansUon of the Daguerreo¬ 
type, which supposes t^ light parts to be mercury 
a^ the dark silver, the object was to proeure a so¬ 
lution which would attack one of these and leave 
the other untouched; if one could besfimni to at- 
tiffic the silver, and not the mereury, so much the 
batter, ae this would give a poaitive engraving, or 
one witti the lights and shadows as in nature $ hutf 
nnibctnnatelyt silver and mercury are nearly aWed in 
their electrical relations. Mr. Grove made several 
explriineata with pure silver and mereury, used as 
the anode of VvoUatc combination, but found that 


any solution which would aet on one acted also on 
the other. All then that could be expected was a 
difference of action. With the Daguerreotype plates 
he has used the followingDilute sulphuric acid, 
dilute hydroefflorie acid, solution of sulphate of 
copper, of potash, and of acetate of lead. But, 
aftmr many experiments, hydrochloric acid waa fixed 
upon as decidedly the best; this had been expected 
from the strong affinity of chlorins for silver. The 
manipulation employed by Mr. Grove and Mr. Gas* 
slot, in the laboratory of the London Institation, 
waa as follows:—A wooden frame is prepared, 
having two grooves at 0*2 of an inch distance, into 
which can be slid the plate to be etched, and another 
plate of the same size of plstina; this latter is pla¬ 
tinised after Mr. Smee’s method, to ensure a ready 
and equable evolution of hydrogen; for if the hy¬ 
drogen adhere to any parts of the cathode, the op¬ 
posite portions of the anode are proportionably less 
acted on. The back and edges of the Daguerreo¬ 
type are varnished with a solution of Aell-lac, 
which is scraped off one edge to admit of metallic 
connexion being established. The wooden frame, 
with its two plates, is now fitted into a vessel of 
glass or porcelain, filled with a solution of two mea¬ 
sures of hydroAloric acid + 1 distilled water, (sp. 
gr. 1-1;) and two stout platina wires proceeding 
from a single pair of the nitric acid battery, are 
made to touch the edges of the plates, while the 
assistant counts the time — this should not exceed 
30 seconds. aWhen the plate is removed from the 
acid, it should be well rinsed with distilled water ; 
and will now, (if the metal be homogenous,) present 
a beautiful Sienna-colored drawing of the original 
design, produced by a film of the oxychloride formed. 
It should now be placed in an open dish, containing 
a very weak solution of ammonia, and the surface 
gently rubbed with very soft cotton, until all the 
deposit is dissolved. As soon as this is effected, 
the plate should be instantly removed, plunged into 
distilled water, and carefully dried. 

The process is upw complete, and a perfect etching 
of the original design will be observed. This, when 
printed from, gives a positive picture, or one which 
has its lights and shadows as in nature, and which 
is, in thia respect, more correct than the original 
Daguerreotype, as the sides are not inverted. loot¬ 
ing can therefore be directly read; and in portraits 
thus takra, the right and left sides of the face are in 
their proper position. With respect to prints from 
Daguerreotypes, there is, however, this difficulty; 
if the plate be etched sufficiently deeply for a good 
impression, some of the finer shades of the original 
must inevitably run into each other, and thus the 
chief beauty of these exquisite images be destroyed ; 
if, on the othifl’ hand, the pfocess be only continued 
long enough to leave an exact etching of the original 
design, whfch can be done to the minutest perfec¬ 
tion, the very cleaning of the plate by the printer 
destroys its beauty. At present, Mr. Grove con¬ 
siders the most important part of the process to be 
the means it offers of multiplying indefinitely 
Daguerreotypes, which, when thus etched at the 
voltaic anode, will admit of any number of copies 
being taken frem them by the dsetrot/pe process | 
and, to give an idea of the perfect accuracy of these, 
there was one on which was a sign-board messiir- 
ing on the electrotype copper-plate 0.1 by O.Off of 
an inch. Five llim of inscription can, witlf the 
microscope, be distinctlv read. 
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ON THB REFINING OP SULPHUR FROM 
EARTHY MIXTURES. 

WaiN iulplmr ii fouod in oombiontion with earthy 
nattoTf ifai purification generailj conAata of two dia- 
tUlationa} the firat roughly performad on the apot 
where it ia (ditainedy with the object of fendering 
the coat of oarriage leaa ezpenaiTe; the aecond ia 
made with more carcp near the apot where it ia 
brought to market. At Solfatara the firat diatiUa- 
tioo ia executed in a fiimacey or galleryy in which 
ere arranged ten or twelveearthen potay about twenty 
inchea aparty in two rangea—each of theae pots 
oonCainiug about thirty pinta. When filled with orcy 
broken to the aixe of road metal, the top ia luted 
downy but there ia a tute connected with an opening 
in one of the ahouldera of the jar, about two inchea 
in diameter and fourteen inchea long, which com* 
municatea with a aecond jary pierced with a hole at 
the bottomy from which the aulphur flows into a tub 
of watery and ia then condensed—it is sublimed in 
the first jar and cooled down in the second. At 
Marseilles there is a large establishment for the re¬ 
fining of aulphufy conducted by M. Michely who 
luTeuted the apparatus; it conaiata of a cast-iron 
retorty and a vast chambery which eervea as a con¬ 
ductor. The retorty containing about lyfiOO or 
lyGOO Iba. of materlaly iaheatedbyafurnacey whichy 
bowevery has no communication with the chamber or 
the retort \ an iron door in front aenrea to clear and 
re-charge tbe retorty the beak of which conducts the 
fhines of the sulphur to the large chambery where 
tiieyare condensed and collected either in a liquid 
8tate« or as the flowera of sulphur; the temperature 
of tbe condenser alone eflecting the conation in 
which it Is obtained. Much care is necessary to be 
observed in this processy os the admixture of a very 
small portion of air with the fumes in the chamber 
gives rise to exploaionsy which are sometimes dan- 
gerottSy fi>r it often hajipena that the temperature of 
the chamber ia carried to tbe height of 150^ (auL 
flciently high to inflame the aulphur;) sulphuric 
acid is then rapidly formed, and in this process much 
heat ia given out, and an explosion always follows. 
By Talvea placed at proper places this may bo 
avoldedy and the chamber should be freed of its oxy¬ 
gen by burning sulphury or charcoaly in it before 
oommencing to operate. Of late yeara the method 
whidi has hm edoptedy termed decantaiSony*' has 
greatly removed the difficulty of the procesa, as 
explosions are now seldom know to occur. This 
anengement coneiats in placing a large veasel, filled 
with crude sulphury above tbe retort of distillationy 
and allowing the heat of the chimney to act upon it. 
A tube is mode to wind round this vesaely furnished 
with valves, to permit flie melted awlphur to flow 
through Ity and communicate with the bottom of the 
retort containing tiie aulphur to be diiftilled; this 
diqpoaition has the advantage of maintaining a more 
uniform temperaturey and rendering the operation 
BBOro nijM. By the ordinary method the . loss 
umoHitlen to about 18 or 20 per cent., but by M. 
NDchel^a sao^oation tbe loaaia reduo^ to 11 or 12 
percent. Notwithstanding tiieae preoautionsy the 
fiama wf ful|ffiurio acid, which eacape when opening 
the chamber to cxtnmt the aulphur, or etcar it outt 
freqwutly destc^a all vegetation in the Deighbour«^ 
hood it iSy therefinWy important to conatruet them 
so tllit the sulphur can be withdrawn without en* 
terbg the chamber. Eight or nine cbaiges are 
naosUy evaporated before running off the sulphur. 
It ia of groat importance to have thermometers in¬ 


serted in the chambery at siidi places u they can be 
obaervedy as we have seen that, if tihe sulphur Is 
above the temperature of 110% and suddenly cooled, 
it loses ita dtrm eolory and is not so valuable in the 
market, although equally pure.^Miuin^ JewmaL 


IMPREGNATION OF WATER WITH 
^ OXYGEN. 

CXeiumed from page 183, and ctmeltidifld J 

^ 7. The fluid which now contains only hydro¬ 
chloric acid, water, and oxygen, is placed in the 
glass it was first prepared in, ant ita temparatnro 
lowered by ice, aa brfore. Then, atirring it eon- 
tinuallvy sulphate of silver, prepared by disaolvii^ 
oxyde of silver in aolphuric acid, la to be added, by 
small quantities at a time; and it is eaaential lhat 
the sulphate contains no free oxyde* The sulphate 
is decomposed by the hydro-chloric acid, and there 
results water, chloride of silver which predpitateSt 
and sulphuric acid in place of the bydro-chlorie* 
When ^ quantity ^of sulphate of ailvAr added is 
sufficient to decompose, perfectly, all the hydro¬ 
chloric acid, tbe fluid suddenly becomes clear; until 
that is the case it remains turbid. As it is required 
that no hydro-chloric acid should remain, so alao 
no excess of aulphate of silver should be present; 
and therefore the fluid must be tested successivdj 
by nitrate of silver and muriatic acid, very ■mail 
quantities of the fluid being used for this purpose* 

** When th^proportions are well adjust^, the 
fluid is to be passed through a filter, and the filter, 
after being allowed to dtain, is to be oomproMed in 
a cloth. The ^d obtained by the oomprassioiiy 
must be again passed throo^ a filter, in consequence 
of a alight degree of tarbidneaa. 

8. The object of the preceding operations has 
been to obtain a fluid composed of water, oxygen, 
and sulphuric acid. But this acid must be sepa¬ 
rated ; for this purpose the fluid is put into a glass 
mortar, surrounded by ice, and slaked barytes, 
very pure and finely powdered, is to be added by 
small portions at u time; it is to be rubbed agate 
in the glass mortar, and when it is all united to the 
acid, a fresh portion is to be added* When the 
fluid scarcely reddens litmus paper, it is to be 
filtered, and the filter compressed in a cloth | then, 
after having united the two fluids, they ore to be 
stirred, and the saturation of the fgd Gomf|g|ed 
by barytes water. There must even be a altg^"” 
excess of barytes water addqd, to separate all toaoea 
of iron; and, above all, of manganese, wUeh the 
fluid may stUl contain i«and It is of impmrtmoete 
remember, that it must be filtered immi^iaWy 
after, with all the precautions before given. The 
excess of barytes may then be predpitated by a 
few drops of weak sulphuric add, and it la better 
to leave a slight excess /)f the add present, , rattiar 
than of the hm, because tbe last tends tt> diseagage 
oxygen, whilst the firat imim the cowMnaHaw 
more permanent. - ^ 

** 9. Finally, the fluid, whidi may be^eoaoiderod 
aa iguro oxygenated water, diluted with oomnuni. 
water, ia to to put into a dean g|aaa having 
and thia glaaa placed in a large capinle, tiro4hi|Edi 
fttllof conoBQtrated adphuricadd. ^Thbapparitaa 
ia to be placed te the zeoaiver of an air-pump, and 
a vacuum made. Pure water havnic a groatac 
tension when te vapor than oxygenated watm* 
evaporatea more nq[>Wy, oo that at tiie endM^o 
dajB, the fluid will eontate perhapr two bandied 
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■Dd fiftj times its voiiinin of ozygeii. The fbUoir- 
ing oboarratioiis must be attend^ to :~ 

** The acid must be agitated from time to time. 

** It happens sometimes that towards the end of 
the efsporationi the finid disengages a little gas» 
which is indicaM bj the variation of the mercury 
in tile gauge. This disengagement is oooasiOnedp 
no doubtf by extraaeoOs* sut^oces which remain 
in the fluid; it may be stopped by the addition of 
two or three drops of extremely ailute sulphuric 
acid. • 

Sometimes the fluid will depoq[t some white 
•floeculi of silex. ^ These should be separated. The 
fluid may be decanted by a pipe with a rery fine 
terminatioDi and but a small quantity of it will 
be lost. ^ 

** Until the fluid becomes very concentrated, tbe 
evaporation goes on very quietly, but when the 
oxygenated water scarcely contains any more water, 
bubblea fr^uentiy rise, which burst with diAcnlty. 
At first sight, it seems as if much oxygen gas 
escsped, but on examining the gauge, iPwUl appear 
very trifling It*will scarceljb become sensible in 
twenty-four hours, and the alteration then ob¬ 
served, is in part occasioned by the disengagement 
of gas from the sulphuric acid, belonging to a 
portion of the ouygenated water which has been 
evaporated. 

• The fluid may be known to be in the most 
concentrated state possible, when it gives four 
hundred and seventy-five times its volumn of oxy¬ 
gen at the pressure of 30 inches, a.id* temperature 
of 67*2 Fahr. This proof is readily made by taking 
a small tube, on which a line is marked, and filling 
it with the fluid up to^tbe line, ewd* then diluting 
this quantity, which, in my experiments was 
always of a centilitre, (0,030514 of c: i:) with 
twelve times its volumn of water, and decomposing 
a certain quantity of this last fluid by oxyde of 
manganese. This last experiment consists in filling 
a tube 15 or 16 inches long, and 7 or 8 lines wide, 
with mercury, to within an inch of the top; then 
introducing the portion of diluted fluid, of which 
the analysis is to be made, using for this purpose a 
small tube of known capacity, afterwards filling the 
tube with the water used to wash the small measure, 
or partly with mercury, and then, by closing the 
tube with a valve cohered with tallow, inverting it, 
and ppssing in aJlttla oxyde of manganese diffused 
Jll^pster. Uif oxygen will be immediately dis¬ 
engaged, and nothing further is required ttion to 
dose the tube with the bund, and shake In diferent 
directions, that the contact of the oxyde of manga* 
nese and the water may be ensured, and to measure 
fhegas.’’ 


INDIOO. 

Ikdxgo is obtained chiefly fnom different species of 
Miftfera, ifn American and Asiatic plant, cultivated 
as a source of this article; it is also obtdned from 
the Nerhm iinctorhm ; and from some spedes of 
Jbaiiif or wood. The dye is extracted either from 
the fimh or dried plant, bv suffering it to ferment 
wltli water, durlflg whicn it underg|bes chemical 
dia^ei, which uMnmtdy cause its deposition in tiie 
form of a blue feculent depodK, whfdi Is collected 
and dried. The general ebdraeters of indigo, as it 
li found in commerce, are the foUowIng:—^it occurs 
in 8<yiare edkes, or cubical masles of a deep blue 
color, and generally containing about. 60 per cent, 
of pure ooloriiig-matteri which is perfectly insoluble 


in water { when heated to between 500^ and OOlf’, 
it affords a sublimate in the form of a blue smoke, 
which, on condensation, forms acicular crystals, 
amounting in weight to 18 or 20 per cent, of the 
original indigo. It is soluble in concentrated sul¬ 
phuric acid. This solution is usually called Saxon, 
or liquid blue, and is used as a substantive color 
for dyeing cloth and silk. Substancea which power- 
AiUy attract oxygen render indigo green, and by 
exposure to air, it again acquires a blue color. In 
this green state, indigo is soluble in the alkalis, and 
the sdution is commonly employed for dyeing calico. 
A bath for this purpose may be made by mixing 1 
part of indigo, 2 parts of sulphate of iron, attd*2 of 
lime, in a auifleient quantity of water: in this caae, 
the sulphate of iron Is decomposed by a portion of 
the lime. The protoxide of Iron thus produced 
becomes peroxidixed at the expense of the indigo, 
which is rendered green and soluble in the alkaline 
liquor; cotton steeped in this solution acquires a 
green color, which, by exposure to air, and washing 
in water acidulated with sulphuric acid, becomes a 
permanent blue. A Uttie iron or sine thrown Into 
diluted sulphate of indigo dianges or destroys the 
color in consequence of the evolution of hydrogen; 
the color is alsfl quickly Impaired and destroyed by 
chlorine. 

Indigo has been subjected to an interesting series 
of experiments by Berseliua, who found its usual 
constituents to be four distinct anbstances: vis., 1, 
gluten; 2, a*pecaliar brown substance, apparently 
resembling extract; 3, a red substance, which gives 
a white sublimate when heated in close vessels; 4, 
indigo blue. 1. The substance which Berselins 
terms gluten, is soluble both in alcohol and water, 
and was obtained by digesting powdered indigo in 
dilute sulphuric acid, neutralising the solution by 
chalk, filtering, evaporating to dryness, and digest¬ 
ing the residue in alcohol. 2. The brown matter 
was taken up from the indigo (freed as above from 
gluten) by potassa, and neutralizing the solution by 
snlpburic acid ; this occasions a precipitate contain¬ 
ing a peculiar brown matter. 3. Upon the indigo, 
purified by dilute acid and by the action of solution 
of potassa, strong alcohol was digested, which takes 
up a red substance, insoluble in water and alkalis, 
soluble in concentrated sulphuric acid, and in nitric 
acid, ani^ which, when heated in vacuo, yields a 
grey crystalline sublimate. 4. The substance re¬ 
maining after the action of the above solvents is tho 
real coloring matter of the Indigo, or tndfgo-blue, 
and is that which forms the purple vapor and subli¬ 
mate above alluded to. It forms a deep-blue solu¬ 
tion of great intensity with sulphuric acid, and eape- 
cially with the fuming an(^ partly anhydrous acid 
(Nordhausen dkid), and is, in fast, the principal In¬ 
gredient iq the sulphuric dydng-liquor already 
mentioned. 

The action of sulphuric acid man indigo has 
been investigated by Mr. Crum. The concentrated 
add does not merely dissolve it, but, in the course 
of twenty-four hours, alters its properties; It at first 
becomes yellow, in consequence, probably, of the 
abstraction of the elements dt water, for much heat 
is evolved, and*the addition of water instantly re¬ 
stores the blue tint. Nothing is given off or ab¬ 
sorbed, nor is carbon predpitated. When the iul- 
phnric solution la neutralised by potassa, an^ in- 
tensely-blue precipitate faOt, soluble in water, but 
insoluble in saturated solutions of the salts of po- 
tassa; it was, therefore, purified by alternate wash¬ 
ing with solution of acetate of potMsa and alcohol. 
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WMn drjft aeqalna* copper-odor, b very hjgro* 
netrie, lobibb in 140° degreei of coU, and in a 
ttnaller proportion of hot water. The cold eolation, 
even whm uigdy diluted, Aimiahea inaolabb pre- 
oipitateo with aalta of potaaaa, aoda? lime, baryta, 
atroalb, lead, and nerenry. lUa aabatanoe haa 
been caM CSrrafin, and eziata in flie preeiidtata aa 
a certtIeo>anIpbate of potaaaa: it appeara to be a 
hydrate d indigo, in which 1 proporliottal of indigo 
ia oominned with 4 of water. 

By limiting the action of the acid upon the indigo 
to three four houra (or at 10(f to 20 minatea), 
* different reanlb are obtained. 1 part of purified 
intfgo waa ahaken in a phial with 10 of aulphnrk 
add till it became green, it waa then poured into 
water, and filtered. The firat waabinga of the aub- 
atance upon tbr filter are to be needed; but w^ 
the liquid paaaea of a blue color, aolution of chloride 
of potaarium may be added, whidi throwa down a 
purple precipitate, called by Mr. Crum, Pdcmciii. 
Tbb anbatance ia aoluble In water and alcohol { it 
b converted by aulphuiie add into oemlin; it b 
precipitated by almoat all aaline aubabncea of a 
purple color; it appeara to contain 1 proportional 
of indigo and 2 of water. 

MEMORANDA. 

RaoNAULT, in hb reaeaKheaon theapwific heats 
of compound bodies, dther liquid or solid, arrivoa 
at the following concltisions:—1. In metallic oxides 
of the same chemical formulae, their spedfic heab 
are in inverse proportion to their atomic weights. 
2. In the anlphates composed of one atom of sul¬ 
phur, their spedfic heab are in Inverse proportion 
to thdr atomic weighb. 8. In compound bodies, 
having the same electro-negative ebmenb, and a 
like atomic constitution, the spedfic heab an in 
inverse proportion to thdr atomic wdghts. 4. In 
all compound bodies of the same atomic composition 
and chemical constitution, their specific heab are 
in inverse proportion to thdr atomic wdghts.— 
Cou^i«$ Rendut. 

Jjtngth tjf Dayt .—At Berlin and London, the 
famgest day has 16 hours and a i. At Stockholm 
and Upsal, the longest has 18 hours and a and 
tihe shortest 5 and a t. At Hamburgh, Danbic, 
.and Sbttln, the longest day has 17 houn, and the 
diorteat 7. At St. Petershurgh and Tobokk, the 
lopgeat haa 19, and the shortest 5 hours. gAt'Tor- 
nao, in Finland, the longest day haa 21 hours und a 
and the shortest 2 and a i. At Wardorbus, in 
Norway, the day lasb from the 21st of May to the 
22nd of Jufy, without inbrruption; and ia Spib- 
bergeo tte longest l|ab 3 months and a 

Niw Plan tf ZoAieAbp The Liffey, 

Weat-In^ matt packet, has been launched from 
Mr. Whushunt’s patent steam-ahip Uiilding yard, 
Millwatt, Poplar. The Liffsy b considered a very 
aharp vessel, and wu buneh^ on Mr.Wimshurst’s 
plan- In lien of ebkb, Ac., nailed or screwed to 
the tMttorn, a rod of iron b bent round the top of 
the poppub or dopings up on both sides, pasted under 
the kM, ., mid ah^kled together ; a efaodi of hard 
wood b fitted between the keel and Md, with a wedge 
driyen between ^ keel and chock to ti|^tett ttm 
poppeb to die vessel's bottom; then set the vessel 
^ in the usual way with drivers. A chain being 
atthdied to the irona draws all out clear when the 
Teasel goes into the wabr. Yesaeb of the largest 


aiae may be coppered and fitted ready fiir sea when 
bunched on thb improved plan, without griug into 
dodc. 

JVeie Indelible /uA.—M. Beranger haaaent to the 
French Academy of Sciences, a description of a new 
economical ink, forwhiphhe hasbkenouta patent. 
It eonsbb of lamp black mixed with (|Uatine and 
eaustb aoda. Bp adding an aromatic gum to tbb 
ink, it b difitolt to dbtlnguuh it from Chinese 
Ink, ib qualUfts being the same alkaline and in- 
de|^bb, W ita coat much bsa.— Moniteur In- 
AutrM. 

Adaantage qf Planting Fnut lYeee on DeelivUiee. 
—Dodart firat observed that bees pushed their 
branohea in a direction parallel to the surface of the 
earth.^ If a tree sbnds on a steep it pushes both 
towaroa the hill, and towards the declivity; but on 
bfitii sides it still preserves ib branches parallel to 
the aurfhee. As there is an attraction between the 
upper surface of leaves and light, I‘am also per- 
Buaded, though not equally certain of it from expe¬ 
riment, that there is an attraction of the same nature 
between the under eprface of leaves an<fthe surface 
of the earth. This I consider the true cause of the 
phenomenon. I had long observed that the most 
fruitful orchards and most fertile trees are those 
planted on a declivity, and the steeper it u, though 
not quite a precipice, the more fertile they prove. 
It u well known that the spreading of trees alwavs 
renders them fruitful. On a plain they incline to 
shoot upwards; and therefore art u employed by 
skilful gardr«w)r8, and applied in various ways, to 
check their perpendicular, and to promote their b- 
teral growth. But this point is obtained on a de- 
cliTite by aat^*e. There .a tree loses ite tendency 
to snoot upwards, and'm order to preserve ita 
branchea parallel with the surface, is constrained to 
put them in a bteral direction. Hence an impor¬ 
tant rub in the choice of orchards and fruit gardens. 
—Rep. D. J. Walker. 

Galvano-plaetie Wondvre .—A letter from Munich 
informs us, that the celebrated Bavarian sculptor, 
Stigelmayer, haa brought to such a pitch of per¬ 
fection his galvano-plastic process, that ita effects 
would be deemed bbulous were they not publicly 
exhibited in the Museum of the Society of Arts. 
In the space of two or three hours colossal statues 
in pbster are covered with a coat of copper, which 
takes with the greatest accuracy the most minute and 
delicate touches, giving the whole alltkoapp^mnce 
and solidity of &e finest casta in bronse. M7 bu- 
gelmayer w alao applied hia process to the smallest 
otgeob, u flowers, planb, and even insecta, bring¬ 
ing them out with such accuracy, that they aeem to 
have been executed by the bands of the most skilfitt 
artiab.—Li/erat^ Gazette. ' 

Hemp from Bean Stalks .—Every bean stalk has 
20 or 30 fibres, running up on the outer side under 
a thin membrane fron\ the bottom to the lop of the 
plant. There is a particular fibre at eatik of tho four 
comers of the plant, rather thicker and atrouger than 
the rest: it u sometimes made use of by m^rs, 
instead of sea grass, for finliq; their hooks. These 
fibna are easily separated aim the plant has been 
soaked 10 or 12dayalnwater. .Washiog and pulling 
it through haeklea or iron combs la iiecessary in 
dressing bean hempe It is not reqni^ that the 
stalks should be kept exactly 12 days under water; . 
they may remain any length of time, so that they 
are cither quite under water, or perfiictly dry. 
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ELECTRO-MAGNETISM. 

f Ittitumrd from page 122, J 

Wr have, perhapa, anfRcientlf explained the action 
which magneta and wirea, conveying a current of 
electricity along thenOf mutually exert upon each 
other, in producing vibratory and rotatory move- 
nienta. There are, however, numeroua experimenta 
equally concluaive, and performed with more con¬ 
venient apparatua than some we havo had occasion 
to introduce; we therefore revert to what ia paaaed, 
a1nd then puraue the aubject further. It waa shown 
in pa^e 378, vol. ii., that a wire which conveys the 
electric fluid along it, provided it were free to move, 
would revolve around the pole of a magnet placed 
under it, as was proved by* Dr. Faraday, a section 
of whose apparatus may be seen in fig. 1, where 
A shows the pole of a magnet--B a foot-stand, 
with a mercury cup, communicating by a wire with 
the interior of the glass tube C. This tube contains 
a little mercury sufficient to cover the end of the 
wire I, which leads from the hook of a second wire 
at the top, such wire passing through a cork, and 
terminating in a mercury cup E at top. 

In this apparatus it is evident thatPwben the cup 
E ia connected with the positive pole of a galvanic 
battery, the other pole being also connected with 
the lower cup, the fluid will have no channel but 
along the wire 1, and the consequence will be that 
it will revolve around the magnet pole.^ 

A much more convenient form of the apparatus 
is seen in fig. 2, where A is a cover or case of 
paper that, fits upon the pole of a large magnet. 
D ia a circular wooden trough for mercury, having 
a cup F. C is a wire to support the mercury cup 
B. and the suspended wire D. If one wire thus 
revolves, so would two, and so would any number 
of wires, and this Whether the wires were distinct 
from each other or united together; and as a 
cylinder may be considered but as an aggregation 
of wires, a metallic cylinder, placed in the same 
circumstances, would in like manner revolve. This 
fact, which was fully established by Mr. Barlow, 
suggested to Mr. Sturgeon an exceedingly elegant 
•apparatus, called Sturgeon's crown. Two of them 
. are shown, as placed upon the poles of a horse-shoe 
magnet A B, (fig. 3.) Prom the mercurjpcups at 
top K K proceed straight wires, pointed at their 
lower end, and resting in an agate cup oii the top 
of the magnet To the wires are soldered a piece 
of thin brass, cut like the spokes of a wheel, from 
• round piece in the centre. The spokes being bent 
^ down are soldefod to a rim, as represented. The 
lower end dips into megcury, with which the cups 
J J are united. * 

It may be ashed why there are two cro^ins shown? 
It is because the direction in which the wires turn 
depends upon various circumstances, particularly as 
to the direotiott in which the current of eleetricity 
is made to pau, and the^pole of the magnet round 
whioh it revolves, whether north or south. The 
oourse of rotation of the wire, and consequently of 
aU other apparatua of the same kind, wiU be from 
left to right, or the same with that df the bands of 
*u watch, when the electric current is descending 
along tim wire, and the upper end of the magnet is 
theaputh pole. The motion is reversed when either 
of these conditions is reversed. This may be con¬ 
veniently exhibited ill the two poles of the same 
magnet by employing a horse-shoe magnet, as re- 
wreaented in fig. 3, where A B F is the magnet. 
B the ataud of it. |D C two screws holding the 


magnet in its proper place, by a cover to the lower 
part of the stand. As the magnetic power pene¬ 
trates through all obstacles except iron, the legs of 
the magnet A B may be covered with brass cases 
without Impairing their •effect. From ^hat has 
been laid, it is evident that if two crowns are 
suspended one ovtft each pole of the magnet, the 
current descendyig or ascending in both, they will 
rotate in contrary directions. 

If^ spiral wire be substituted for a straight one, 
it will in like nymner rotate; a wire of this form is 
teen in fig. 4,/here D D are the^mercury cups. ' 
C C the wire /and A B one pole of the magnet. 

There is pother point of view in which we have 
not yet qpmndered tlie subject. It is that in which 
the magnn not merely afreets a conducting wire, 
but the electro-magnetic battery itself. It is found 
that the stream of electricity, which is passing 
through the voltaic battery itself, from its negative 
to its positive pole, exhibits the same electro¬ 
magnetic properties that it does while pasfjng along 
the wire, which completes the circuit by connect¬ 
ing the two poles; for a magnetic needle placed in 
the vicinity of the battery, and in circumstances 
equally favorable to the action of the current, will 
be affected in the same way as^it is by the wire 
itself. Now as all action implies a corresponding 
and equal re-action, it is reasonable to infer that^ 
as the battery produces motion in the magnet, so 
the magnet might be made to move the battery, if 
a sufficientlyiMcate suspension could be contrived 
for the latter so as to render its motion sensible. 
This object h as been accomplished by Ampere. 
The apparatuhlBhised consicted of a double cylinder 
of copper B B, (fig. 5,) closed at the bottom and 
supported by a wire across the top of the inner 
cylinder, upon the pole of •a magnet. Upon a 
mercury cup, conuected with this wire, is suspended 
a second wire C C, bearing at the bottom of it a 
ring of zinc. When a dilute acid is poured into 
the space between the two copper cylinders so as to 
immerse the ring of zinc, llie whole forma a gal¬ 
vanic circuit, the moveable part of which will 
rapidly rotate; if the copper be fixed, the zinc 
alone will move; but if the copper he made larger 
than the top of the magnet, and freely suspended 
upon a second point, as was suggested by Mr. 
Marsh, and as we have repi^Jfflted, the cepper 
vessel and contents will rotate inCAe direcn^^ 
while the zinc and its wire will take the contrary. 
The apparktus may be still further varied by sup¬ 
posing the copper vesse^to be fixed on the magnet, 
and not forming a part of the battery. The gal¬ 
vanic action arising from a rim of zinc, as before, 
and a similar but rather larger rim of copper and 
arm of wire, as represented in fig. 6, where D D ia 
the fixed copper cup. B B the wire of the copper 
rim. C C the wire of the xinc rim ;^Qd A the 
magnet. In this apparatus the zinc and copper * 
rims turn different ways, and wiih greater rapidity 
than in the former instance, the liquid not having 
to be carried along with it. We must defer till 
another oppqgtunity the concluding part of the 
subject, vis. the effect of electro-magnets upon 
each other; and thi^will explain to na more par¬ 
ticularly the action of electro-magnetic machinery, 
and bow it ia that electro-magnets, though their 
attraction, repulsion, and other properties, depend 
upon the same laws as ordinary magnets, will«yct 
accomplish what magnetism alone is unable to effect. 

CTo he continued,J 



MAGAZINE OF SCIENCE. 


193 


CURRENTS OP THE OCEAN. AS CON- 
NECTED WITH GEOLOGY, &c. 

Navigation seems intimately connected with 
geology u a science. Because the outlines of our 
earth, as divided into land and water, having been 
determined primarily by^ physical forces, qf the 
action of oceanic currcyits, an^ the flux of tides 
therefrom, as they still either set or run—ascending 
from an uplifted order out of rods, to deposits of 
indurated mud, cemented sand-stone, a concrete of 
limestone, and aggregates composed of debrislfrom 
all that had gone before, so have tMse currents of 
the ocean, or the tides flowing froA them, either 
scoured out deep water, covered varms shores and 
seas with shallows composed of sand, siA or shingle, 
or have formed by such physical annfiy those 
natural havens into which sea vessels m^ be safely 
navigated, anchored, or securely moored. A little 
attention to physical laws roust abundantly satisfy 
any body, capable of assorting and classifying ordi¬ 
nary thoughts, that physics in orgatyc forms not 
only constitutes a leading instrument by which in¬ 
telligence, either divine or liuman, works out its 
ends, but as placed in the hands of Almighty fore¬ 
knowledge, in some measure explains the sequence 
and mysteries tl\pt belong to the order in time in 
which the earth has been constructed. The sun 
would appear to be the main driving power, through 
* the medium of highly-elastic agency, that works a 
aystem of which it is the common centre; and 
without asking what lies beyond th g . y here of these 
organic forces, we may, in the first^ace, consider 
the earth as a member oP the solar system, next as 
involving the moon in its orbit, a§||»flnally as the 
originator of forces thft wholly belong to itself, and 
have been intimately concerned in working out the 
providential frame of its own construction. Let 
the sun as a driving power, therefore, be taken at 
some determinate rate, then the earth in a primarily 
nebular form, as a body neither much compressed 
nor condensed by organic forces, on the law that a 
ball composed of pine, with any given diameter, 
and driven by some given power, would move in a 
corresponding orbit and revolve on ita axia at a 
higher rate of speed than a ball having a like dia¬ 
meter, and placed under consimilar terms would do, 
if composed of heart of oak. So would the earth 
move slower iiMtsorbit, and revolve slower on its 
axis f accord in^Iyas its volumn or diameter were 
HBom sdTy the centricity of gravitation, and 
progressively condensed to the solidity tfnd dia¬ 
meter it now maintains. The motion of the earth, 
therefore, in its orbit and gn its axis, in conformity 
to a plain rule in physics and organic forces, may 
be truly inferred to go now at a vastly reduced rate 
of speed, than in a nebular state; and when an 
excess of speed caused its forimto take that of an 
oblate spheroid, and thereby balance itself on its 
axis, by ita most elongated zone having a constant 
tendency to sink downwards (on the principle that 
vessels float,) and necessarily re-ascend again in 
alternate revolutions, until a compressed and con¬ 
densed nucleus, by an excess of speed in a lineal 
direction, or by an excess of centrifugal force, threw 
out lines of rocks longitudinally across the equator, 
or from the equator in the dlirection of the poles of 
the earth. 

When the granite formation and the rest of its 
order, therefore, had been so lifted from or pitched 
ouf of the bosom of the earth by centrifugal force, 
or an excess of motion in its orbit and on its axis, 


a depository process would immediately commence, 
a portion of the previously fluid materials of the 
earth would then take a fixed and more solid form, 
when a further compression and condensation of 
the earth’s %ody would necessarily follow such an 
event; and again cause our planet to move slower 
in ita orbit and on ita axis than previously, in 
correspondence with the progressive advancement 
of a depository process. 

Hence the same law of centrifugal force, still 
somewhat in excess, which threw out vast and 
stupendously elevated lines of granite within the 
tropics, and in the direction of the poles, would 
also scour out enormous cavities within the r^ions 
of the poles, lift the material in the direction of the 
tropics, and so forward the work of deposition, 
until a further compression and condensation of the 
body of the earth would retard ita motion, the 
volumn of its fluids i^ould diminish, they would be 
checked in their motion by accumnlated deposits 
resting upon a previously uplifted formation ; and 
progressively, as the terms on which this process 
depended had advanced in their extent and in¬ 
fluence, would the currents of the ocean retreat 
more from the equator, sink gradually into the 
Polar Basin, i^d fiimllv leave the figure of the dry 
land of the earth, in elevation and surface linea¬ 
ments, that which we now find them to be—with 
the exception of volcanic products, reefa of coral, 
and such like trivial anomalies, here and there 
scattered u;g)u the earth’s surface. 

Flux and re-flux of tides, obviously derived from 
those oceanic currents which yet run from the 
south pole to the equator, then descend upon the 
north pole, re-aacend to the equator, and again 
return to their starting place at the south pole 
(running at the same time in a western direction, 
in accordance with the eastern revolutions of the 
globe,) would also partake of and follow the di¬ 
minished speed of the currents from whi^ they 
originate, and lie subdued in polar deeps. ^Hence 
have the proud waves been stayed by omniscient 
means, and an Almighty hand. They have gone 
down into the cavities of the polar deep primarily 
scoured out for their reception, ** that they turn 
not again to cover the earth.” 

At the same time, proportionally as centrifugal 
force mre lessened in power, would the concen¬ 
tricity m the earth augment correspondingly, and 
multiply in pressure towards its centre. Hence 
those waters, that are still lifted from the poles to 
the equator by a centrifugal power, if the unatrati- 
fled rocks lie in continuous chains of porosity, are 
imperceptibly going partly through the body of the 
earth to the poles again, by the force of a centri¬ 
petal law, which plainly ftmtributes so much to a 
concentric tendency^ The five orders into wlifch 
geology A a science plainly divides itself, are, 
therefore, distinctly framed in accordance with an 
obvious law in physics, which gave to the under¬ 
most focks the most conspicuous altitudes, and to 
the uppermost rocks an invariable depression of 
surface. Hence geology classifies itself by a most 
ready rule. Ben Nevis is the highest mountain in 
Britain, and therefore decides an unstratified class; 
Snowdon is Che next in succession which does not 
come within this class, and being composed of de¬ 
posited and indurated mud, decides the second 
formation. The Black Mountains in South Walea 
form a third step downwards, which cannot ho 
classed along with indurated mud—being composed 
of cemented old red sandstone. The Yorkshire 
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Moorlands give a fourth step downwards, and being 
composed of lias, in which an excess of lime obtains, 
they decide the great limestone order from lias to 
chalk. To these, as the most depressed^n elevation, 
yet the uppermost in stratification, succeed a fifth 
order of deposits, composed of the ofT-scourings of 
all that had gone before—^granite, indurated mud, 
cemented sand, and a concrete in which lime is the 
predominant ingredient. The scale of descent from 
the altitude of the undermost rocks to the level of 
the uppermost order of deposits above the sea is, 
therefore, as follows :— 

Kett above the sea. 

1st dl’der, Ben Nevis, granite. Sic.. unstratlAed... .4,358. 

2nd — Siiuwdon, Indurated mud.3.571. 

3rd Black Mountains, cemented sandstone . ,2,862. 

4th — The Yorkshire Moorlands, lias or lime¬ 
stone ...1,485. 

5th — Diluvial Beds, debris from the above .. 7U0. 

Showing most fully that the position of rocks, 
according to the ascending series of a depository 
process, exhibits the uppermost rocks as most de¬ 
pressed in altitude, and the undermost order as the 
most elevoted. Tins rule, as applicable to the 
Cumberland and Westmoreland group of mountains, 
is exceedingly impressive. On cmergjng from a 
group of hills that mainly belong <o the second 
order, where the cultivation of land is exceedingly 
limited, we suddenly come to a zone composed of 
the sandstone order and its usual accompaniments 
(which completely encircles the older order,) every 
inch of which either has been or \f adapted to 
cultivation; and yet the diluvial class take a level 
In descent equally palpable and still bettqr adapted 
to cnltivation on the whole. 

When geology as a science rests on these pre¬ 
mises, subjected to the rigid evidence of facts and 
the most severe rules in physics, it follows that the 
undulations on the surface of our globe are mainly 
attributable to the scour of oceanic currents, and 
to tidal pulsations flowing therefrom, accordingly as 
the moon and the sun wade across the courses of 
these several currents that cross the equator from 
pole to pole; for tides are no more than undulations 
in the set of oceanic currents. 'What has been 
stated, therefore, shows that deep water is almost 
always liable to dangers in navigation, which are 
exceedingly delusive, and too often unknown to our 
best seamen, owing to currents, either osCanic or 
tidal, commonly setting in upon, or abutting against, 
those shores on which deep water obtains to their 
very edge. 

In ** Geology as a Science,’* page 39, it is stated 
that a ** current holds its courae across the Atlantic, 
and, on the eaatern coast of America, abuts on 
Cape de Saint Roque,r a point on^ which these 
waters, in some measure, shed themselves, running 
southward in the direction of Cape Horn, and 
northward along the north-east coast of South 
America.*’ In speaking about the currents of this 
coast, Captain Fitzroy obaervea, ih the voyages of 
the Adventure and Beaghf voL ii.| page 60, in 
steering for Bahia de Todoa Santos, From the 
23rd to the 27th of February, 1832, we found a 
current setting us southward, between twenty and 
thirty miles In each day. liiis waa quite unex¬ 
pected Sy me, for I thought that we should have 
been set westward; ” overlooking the fact that he 
luul passed to the southward of the water-ahed 
poinM out as above; and having, therefore, pasted 
the boundaries of a westward current had got into 
a southward one.' Owing, probably, to a aimilar 
mistake, and also an acquaintance with the foci on 


such a shore deep water may be taken aa a proof 
that either a current or a tide wave, or perhaps 
both of them, set in shore, and occasioned 
Thetis frigate to run right on ahore, at Olspe Frio, 
on the 4th of December, 1830. Nor is it unlikely 
that the Challenger shar^ a similar fatcrowing to 
a corresponding mistake, to the southward of Con¬ 
ception, on the western coast of South America, in 
the night of ther.lQth of May, 1835, from not con¬ 
sidering that deep water may lie in the very focus 
of the highest dangers, showing very distinctly how 
intimately the general theory of oceanic currents, 
and their loc^ bearings also, are connected with 
navigation, m warning seamen against insidious 
dangers to <Aiich deep water is liable, as well as 
avoiding tl^se shallows ao common on the lines of 
cross currents. 

BOTANICAL NOTICES. 

fBetwned from page 189. and concluded. J 
THR FRUITOOR BRED YESSKL 

Fruits or pericarps are all those cases or vessels 
in which ripe seeds are naturally contained. If it 
open to suffer the seeds to escape from it, the peri¬ 
carp is said to be dehiscent^ and Ihe various parts 
into which it divides are called valves —a seed vea- 
sel that does not open thus is called indehiseenL 

Fruits may be divided into those in which the 
seed and seed vessel are united together; and those 
in which th^are distinct, and easily to be sepa¬ 
rated. The first class are of necessity all dry and 
indehiscent fi|yj£St and are usually called and con¬ 
sidered nakedTSsds^ as weiras some of the others. 
The second class is divided into dry, fleshy, pulpy, 
and scaly fruita, aa follows:— 

DRY FRUITS. 

In'which the perieafp is united to the seed. 

1. Caryopsis or grain. —A single carpel or fmit, 
situated above the calyx, (called therefore mpertor,) 
as the seeds of wheat, barley, and the other grasses, 
Indian corn, &c. (F^g. 1.) 

2. Cremocasp.—K double carpel, situated under 
the calyx, (called therefore inferior sajs seen in 
the goose-grass; also in the celery, parsley, carra- 
way, and all other plants, of the natural order um- 
bellatm. (Fig. 2.) 

In which the seed is loose tn thfferiearp. 

3. Utriele.'^k one-celled small, thin, dry, one 
or few-seeded fruit, which does not open, (indehi¬ 
scent,) as in the goose-foot, &c. (Fig. 3.) 



I 8 


4. NuU^k single ijfwd, indosed in a stony cover¬ 
ing only, as in Uthosperaiam, and all the commonly 
called n^ed seeds of the rongh-leaved plants rf the 
fifth class, and thoae of the first order of the four¬ 
teenth. The amall ydlow specks on the outside of 
a strawberry are dM nuts; and ao «Bre the nnme- 
rous carpdsof the ranunculus, though, in these two 
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iniUnees, the whole fruit it called en Bimrio. 
(Rga. 4 & 5.) 

5. Gland *—one or two-aeeded fruit, with a 
leathery orwtony coTering, wholly or partly inclosed 
in a le^y or ileAy coat, (when cap«shaped called a 
, cupule^) frgm which the fruit (alls out when ripe, 
as the walnut, chesnut, hasel and filbert, acoAi of 
the oak, &c. (Figs. 6 &7.) * 
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iVbto.—Let It be obBsrved, that althouftb a whole fruit 
nay have a certain character, and be called by a particular 
name, yet It may consist of parts which, wev they alone, 
would entitliPthe fruit to another name; thus, as before ob¬ 
served of the strawberry, althouah tUe whole is a pulpy fruit, 
yet the specks upon It, and whlih coptniii the seeds, are truly 
nuit, so it Is of the Albert. &c. Removed nut of their enve¬ 
lops. the pericarp is a nut; so would lie the stone of the 
cherry, plum, and otliers. An acorn witliout its cup is a cap¬ 
sule, as is also the coif of an afiple; and many other exam¬ 
ples might he adduced to show that it is not merely the struc¬ 
ture of the pericarp itself, hut the circumstances of its growth, 
dhd ihe nature of its envelops, which must bo observed in 
considering the fruit. 

6. Samara.—A. winged, leaf-like pericarp, of one 
or two cells, as tbe fruit of the ash, elm, &c. 

The samaras of the sycamgre are commonly called 
AeySf from their hanging in bunches . LF ig. 1.) 


I 7. Capsuls. A thin case, containing many seeds 
either suffering the seeds to escape by pores, as in 
the poppy and the snap-dragon; or splitting into 
valvss or pieq^, as in the stramonium, the tulip, 
lily, &c. Sometimes it breaks across transversely, 
throwing off the upper half, as in the pimpernel. 
(Figs. 2 & 3.) 

8. Follicle.—A capsule, which opens only on one 
side. There are mostly several follicles together, 
but capsules are generally solitary. The fruit of the 
pflsony, monk’s-hood, columbine, &c., are follicles. 
(Figs. 4 & 5.) 

9. Legume or pod .—A long two-vsived capsule, 
with one cell and many seeds. The seeds attached 
to one of the sutures or the line of union between 
the two valves, as the pod of the bean, pea, vetch, 
lupin, &c. Sometimes the pod breaks across into 
numerous pieces, as in the bird’s-foot, the horse¬ 
shoe vetch, Ac. This form is sometimes called a 

, lomentum. (Figs. 6 A 7.) 

10. Silique.—A long, two-oelled, many-seeded 
pericarp—different from the legume in having two 
rows of seeds, one attached to each suture; and 
the two valves peeling off from the bottom upwards, 
leaving a thin |vper-like membrane between them, 
as the fruit of the stock and wallilower. (Fig. 8.) 

In a few plants, as, for example, the radish, the 
■ili'que does not divide, but as is the case with that 
variety of the pod, called lomentum, it breaks up 
into joints. ^Elg. 10) 

11. Siliele. This fruit differs only from the last 
in being but little longer than it is broad, as in lu- 
naria, draba, Ac. (Fig. 9.) 



8 9 10 

% 

UHT VBViTS. 14 . Several nuts, inclosed in a fleshy calyi, 

8! Pome.'^A fruit, with its seeds placed in dry as in tiie rose. (Pig. 3.) 
cells in the middle of a fleshy rind, as in the apple, 15. Pepo. —S^ds numerous, sorronnded with 
pear, Ac. (Fig. 2.) pulp, and attached to the inner side of a fleshy 

13. Drupe .—Consists of ^nut, inclosed in a fleshy shell, as the cucumber, gourd, melon, capsicum, 

mass, as in the plum, peacbj apricot, Ac. (Fig. 1.) Ac. (Fig. 4.) 



PULFT FRUITS. BoUtE^. In tho cumnt, gnpe, barberry, Ae., th^ 

16. Berry .—Seeds few, and buried in a pulpy grow in clusters. In the raspberry, Ae., united te 

substance, without any othA covering. In tbe each other, and to a common receptacle. (Figs. 1, 

gooseberry, bilberry, cranberry. Ac., the berries are 2, 3, A 4.)* 

* The strawberry, loo, was formerly, by Liimsus, called s berry; but It Is dear that It resembles no other kind of 
berry? but should properly be Joined to the cashew nut. under s distinct name. Its chsraeter being one or more nuts. Mated 
on the ontsldo of # Seiby receptsclo. Much dlgerenco of mnion exists amosg botanists as to no snrsBgemsnt of tralti. 
psrtkalsrly of thi bsfrisa—but thcM nice dlaUnctlons are of comparatively Uttts importsBes. 
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17. Heiperidium .—Seeds few, seated aroiiiid the skin, and a pulpy core, separable into aectioiiSi as 
axis of a fruit, which has an easily-remoTed spongy the orange, lemon, dec. (Fig. 5.) 



SCALY FRUITS. 

U. StroUlua or cone, is composed of a number 
of woody scales, folding over each other—-under all 
of which is nut-like se^, as in the fir apple. (Figs. 
1, 2, & 3.) 

Nearly the whole of the fir tribe bear this kind of 
fruit. They are therefore called coniferm or cone 
bearing. 



1 a 3 

The bbYious purpose of seed vessels is to contain 
and defend the seeds during the progress of their 
growth. They are, besides this, greatly conducive 
to other useful purposes, independent of the indirect 
utility they are of to us, as famishing the various 
nutritious and grateful edibles, known under the 
general name of fruit. Many of them, by their 
hard or fleshy coverings, are admirably adapted to 
protect the ripened seeds from drought or accidental 
injury. The decaying pulp of many offers a fine 
and fruitful soil for the first efforts of germination. 
'While some of the drier kinds are so elastic, as of 
their own accord to scatter the seed far around its 
birth-place. Only slightly shake a stinging nettle 
on a dry autumn evening, and the elastic seed vessels 
will be seen and heard bursting open, and envelop¬ 
ing the place with the dust-like seed. The balsam, 
too—touch but its ripened capsule, it will recoil at 
your freedom, and disperse its seed to a consider¬ 
able distance. The geranium is anothei^^instance: 
here each seed is attached to a spring, which flies 
out and jerks it afar off. The cyclamen is ^et more 
curious. In this beautiful little plant the stalk of 
the capsule twists up like a spring, until the seed 
touches the ground; so also one species of the tre¬ 
foil BOWS its own 8^. The various orders of the 
flowerless or cVyptogamic plants are full of these 
singular contrivances,Vnd among flowering plants 
similar instances of wisdom and care are, on every 
dde, most abunduit, though space doll not permit 
even an enumeration of them, One other, however, 
it would be wrong not to mention, though the 
production of a distant land, as In'it we see a re¬ 
markable instance of the care of riProvidenoe in the 
preservation, distribution, and wdl-being of the 
aaed, when thrown into its nsnal, and, as may be 
oalamitous circumstances.* 

i- The oooeg nuf contains within itself sufficient 
nffBuri^muut fo aid ttie development of its embryo, 
for \ very long period, without the assistance of 
ezfiraneous agents. The outer rind is fibrous, 
light, and mi^m; and formed somewhat like three 
boala joined to^Aer. 'Within this a hard shell, 
with three ^ea or holea to it. Then comes a nutty 


flesh, and in Ae centre of the whole a cavity filled 
with a milk/liquid. Suppose ailbh a nut falls*into 
the sea—iMoata—its fibrous coat imbibes moisture 
and aand^and the nut, assisted by the heat of a 
tropieft mn, soon begins to grow. The first apparent 
sign is J yellow spongy body, formed within the 
nut. Tnis soaks up a portion of the milk—roots 
grow from two of the holea in the hard shell, and 
run between the fibrous outer coat. Meantime the 
sponge increases—the milk diminiahes, and the 
young shoot makes its appearance at the third hole. 
By and by the roota^emerge from their confined bed, 
and become changed, aa all roots do when exposed 
to disturbed water, into a long matted bunch of fine 
fibres. All this ia not the worjc of a day, nor of a 
month; but the nut is being carried by die currents 
of the ocean far from its native shore, until at 
length being arrested in its course by one of thoie 
coral reefs, with which the Eastern aeaa abound, ita 
numerous rojita creep between the branches of the 
fragile com^collect the aea weeds—interlace the 
sandy soil, and accumulate around a mass so solid, 
that it resii^li^e most furious attacks of an angry 
ocean. The sTftn shoots fipwarda, and without any 
visible foundation for its roots, except that which it 
seems to have brought with it, or apparent means 
of subaiatence for its broad expanding head, we find 
a tree, undisturbed by the lashings of the surge or 
the fury of the blast; a tree, too, rapid in growth, 
abundant in produce, and from which the savage 
blander derives not merely his food, but almost 
every implement he uses, end every luxury he 
enjoya. 


PAPER KITES. 

Evkry one is acquainted with the amusement of 
the paper kite, a very curiou^jngjl machine, which 
in its mechanism dbplays great ing^uty. To^ome 
however it may appear astonbhingThat an objecra 
this nature should form the subject of an academic 
memoir: for there ia one on paper kites in the 
** Tranaaetiona of thea^cademy of Berlin,’' for the 
year 1756. But this aurprbe will cease when it ia 
known that M. Euler was a profound geometrician, 
at an age when moat young persona see nothing in 
the paper kite but an object of amuaement: to him 
therefore it could hardly of being a subject of 
meditation. It presents indeed aefbral curious, 
questions, and which for the most part cannot be 
treated without the higher anaiyaia. This memoir 
therefore may be ranked among the Juvenilia of a 

E mathematician. We ahall not follow him in 
, rofounff calculations; we ahall content ouraelvea 
with treating the subject in a leas rigorous manner, 
but mudi easier to bs understood. 

To. analyse thb amnaement, and exphun what 
takes place, let ua anppoae that A D repreaents the 
axis or the kite, to which b attached the cord E C, 
held at C by the person who directs it. Letf E be 
the directum of the wind, all the cflrrenta of which 
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we suppose united in one, acting on the centre of 
gravity of the kite ; and which, for the sake of sim¬ 
plifying, ^ shall suppose nut to differ from that of 
the body itself, or to be very near it. 



T^t F E represent the force with which'the wind, 
to which the kite is exposed, impels its surface in a 
perpendicular direction ; draw E G perfiendicular to 
that surface, and make E L a third proportional to 
E F and ^ G, and draw L ^ parallel to G F; 
E L will represent the force with which the wind 
impels the lower surface of the kite, in the perpen¬ 
dicular direction, and L M will be the effort exer¬ 
cised by thia impu\ge in the direction M L or A E D. 

We shall first observe, that by the latter the kite 
would tend to be precipitated downwards, but the 
angle AEG being acute, there thence resnlta an 
effort in the direction E A, which counterbalances 
the former, otherwise the kite co^}d|l^ot support 
itself, and this is the reason why this angle must 
necessarily be acute. * 

If we now make E H equal to EJi^nd draw E I 
perpendicular to the horlkon, and ifl perpendicular 
to E H, we shall have two new forces; one of which, 

1 H, will act in the direction £ U, and tend to throw 
down the kite: but this force is annihilated, aa well 
as the former M L, by the power in C, which draws 
according to the acute angle AEG. The other, 
E I, ia that which tends to make the kite rise in a 
vertical direction. 

lienee, if the force E I be greater than the weight 
of the kite, it will be raised into the air, and if we 
suppose that the extremity of the cord is fixed in G, 
it will turn around the point G as it rises ; but by 
turning in this manner it must necessarily happen 
that the wind wjtLiisii ^^th more obliquity on its 
sur^db AD;,^^^t there will at length be an 
^l^fflibrium. The kite then will rise no farther, 
unless the cord ia let out; in which case it will rise 
parallel to itself, and aa in ascending it will meet 
with freer air and stronger wind, it will still turn a 
little around the angle C ; or the angle C will be¬ 
come greater, and approach more and more to a 
right angle. 

. Such is the mechanism by which the paper kite 
rises into the air. It may be readily seen, that if 
the velocitj^f the wind, witfi the surface and weight 
of^he kite, be known, as well as the constant vriue 
of the angle A E 0*, Ae height to which it will rise 
may be determined. 

A question, which here naturally presents itself, 
is, what odght to be the value of thesangle A E F, 
in order that the amall machine may rise with the 
greatest facility } We shall got give the aoalyaia 
^ of this question, but shall only say, that if the wind 
be horixontal, this angle must be 54^ 44', or the 
same which a rudder of a ship ought to make with 
the keel, that the vessel may be turned with the 
greatest facility, supposing the currents of water 
which impel it to have a direction parallel to the keel. 


We shall here observe, that it is not absolutely 
necessary that the angle AEG should be invariable, 
and determined to be such, by a small cord pro¬ 
ceeding from*a point of G E to another^point near 
the head ; but, in this case, the point E, where thia 
cord ia attached to the kite, must not be the same 
aa the centre of gravity of the surface of the kite, 
and the centre of gravity must be aa far as possible 
towards the centre of the tail D. It is for thia 
reason, that a cord with bits of paper fixed in it is 
added to the point D ; by which means the cenCrc 
of gravity ia thrown towards that point. Those 
who amuse themsclve with kites, were certainly not 
conducted to this mode of construction a priori: 
the origin of this appendage must have been a desire 
to give to the small machine the appearance of a bird 
with a long tail, balancing itself in the air. But 
accident on this occasion has been of great utility; 
for M. Euler found by a calculation, of which no 
idea can be here given, that thia amall tail contri¬ 
butes a great deal to the elevation of the kite. 

In short, this amusement, however frivolous it 
may appear, presents some other roechanioal con¬ 
siderations wiiich require a great deal of address, 
and a very intripate calculation. 

A NEW LIFE-BOAT. 

Mr. Andrkw Hennbsst, of Cork, a very auc- 
cesaful ship builder, has invented a life-boat, which 
not only combiiiea all the improvements heretofore 
known, but possessea original claima peculiarly its 
own. The following ia the descri))tion of the boat* 
** The safety-boat can be formed of any size, from 
the sculler on the Thames to the launch of a first- 
rate man-of-war. This at present to be alluded to 
is 33 feet to a straight rabbet, 6^ feet beam, and 
5 i feet deep, capable of conveying sixty-aix passen¬ 
gers with a crew of six, with every other requisite 
for future preservation after quitting the vessel. 
The boat in all its parts ia perfectly elastic, except 
about three-fourths of its keel, which is secured by 
three bars or plates of copper or iron-—one plate on 
each side of the keel, and one on the flat at>bottom. 
These plates are of sufficient substance to give 
strength and stability, and help to act as a prepon- 
deratingj^medium against the danger of upsetting, 
together with the precautions that are taken in the 
interior, so that it can never upset by accident; but 
if compelled to it by way of experiment, it will 
right itself in an instant, without injury to crew or 
pasaengera, or admitting one drop of water. The 
item and other parts of the keel are secured by 
thinner plates in joints neatly fitted one within the 
other, 80 aa ID give strength to these parts, still 
preserving their elasticity, that being the grand 
principle njlon which the whole structure depends. 
The timbers, which are very alight, ai^e of oak, tarred 
and parcelled with light strong canvass, with a ca¬ 
sing over that of thin whalebone, taken out of a 
stove or boiling pan, then served like a rope with a 
spun yam, and the outside finished with leather or 
improved canvass sewed on; by being secured in 
this manner th^ become of great strength, and are 
perfectly elastic; and though bent any way they 
never lose their form, a moat essential property, as 
they are removed at pleasnre when the boat is stowed 
away. The covering or skin, in place of plant, is 
a kind of cloth—the result of long and ardnons ap¬ 
plication, his sole invention. It is of great strength 
and durability, and perfectly water-proof; for ad¬ 
ditional strength and security, tjiere are two skins 
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of tUf fabrici graduatiag in thickness from the out¬ 
side inwards, so as to prevent any possibility not 
only of water, but any damp coming through. The 
materials of this cloth are saturated with a chemical 
process in^he loom, which preserves it from wet 
and the action of the atmosphere; it always pre¬ 
serves its pliability, and will not heat, mildew, or 
rot. As a proof of the perfection which this manu¬ 
facture is brought to, the inventor has converted 
some of the thinner kind into the upper part of 
shoes, which is much cheaper than leather, and far 
more durable. The boat has two pair of gunwales, 
secured the same as the timbers, all the heads of 
which are received and steadied by the first pair, 
and the other pair lashes and fastens to the first, 
which keeps the timbers *in place, and perfectly 
secure. The covering, or skin, is secured to the keel, 
and brought to the gunwales, the same as a sail laces 
to a yard; ao that, at first view, it comes within the 
comprehension of a seamen, to put into form or take 
it asunder. It is decked, or covered, with the same 
cloth or skin! the deck laces through the centre, 
fore and aft, from stem to stern-post; in thb joining 
there are laps or doublings, which effectually exclude 
any water from getting in. There is a hollow tube 
comes through the deck, which answers for a mast- 
atep, and givea air to the persons in the interior of 
the boat.* The oarsmen sit on their thwarts, which 
are of cloth through the deck, from which coats are 
erected, the same as the coat of a uffist or pump, 
which are neatly fitted by plates to their bodies, and 
buckle below their breasts. From the construction 
of the safety-boat it becomes portable; the gun¬ 
wales and deck-support slip up; of the stem and 
post, the timber ceiling, &c., all come out, and the 
akin folds together or rolls up the keel, so that it 
occupies but little space, and can be put together in 
a few minutes when wanted. There is no danger or 
casualty that the present boat, or life-boat, is liable 
to, but is guarded against in this, and every certainty 
of saving life from the vessel lost in the ocean, aa 
well Is the vessel lost on the rock or the shore.** 


MISCELLANEOUS EXPERIMENTS. 

Melt sulphur in a small iron ladle, and carry it 
Into a dark room in the atate of fusion. If an ounce 
or two of copper filbga.be now thrown in, light will 
wohid, * 

If a little nltro-muriate of gold be added to a fresh 
solution of muriate of tin, both being much diluted 
with water, the gold will he precipitated of a purple 
color, forming that beautifiil pigment called Powder 
qf CuHue. 

If a cobrlesi aolution of galla be added to a solu¬ 
tion of bismuth in nltiio i^d, equcll^olorless, a 
brown precipitate will be prodnccfd; ^s is a dis- 
tinguishing eharacterietic qfthie metaU 
If a solution of the green sulphate of iron be 
dropped into a nitro-muriato of gold, the last metal 
will bo immediately precipitated. In this state it is 
often employed b gilding Clina. 

To a solution of gold add about a fourth part of 
eihdr; shake them together, and wait till the fluids 
eeparate; the upper stratum, or ethereal gold, is 
then to be carefuUy poured off into another vessel. 
If any polished steel instrument or utensil be dipped 
into this solution, and instantly plunged bto water, 
the surftboo will have acquired a coat of pure gold, 
being a very elegant and economical mode of pre- 
eeroing poliehed eieelfrom met. 


Prepare a very dilute and colorless solution of 
platina by dropping a small quantity of the nitro- 
muriate of that metal into a glass of water. If a 
single drop of the solution of muriate of tin be added 
to this, a bright red precipitate will be instantly 
prodipced. A more delicate test than this of any 
metal cannot be conceived. 

If a morsel of the dried crystals of nitrate of 
silver (not thcr lunar caustic) be laid on a piece of 
burning charcoal, the metallic salt will immediately 
deffiigrate, throw out the most beautiful acintilla- 
tiuns that ran'be imagined, and the surface of the 
charcoal will*be richly coated with metallic silver. 

Drop a piece of phosphorus about the size of a 
pea into ajjumbler of hot water, and from a bladder, 
furnisl^d ^itli a atop cock, force a stream of oxy¬ 
gen gas directly upon it. This will afford the most 
brilliant ^combustion under water that can be 
imagined. 

Dissolve a few crystals of nitro-muriate of gold in 
about eight,tiuics their weight of pure water; place 
a thin slip of charcoal in tlie solution, arid heat the 
whole by means of a sand-bath. When the solution 
has acquired nearly a boiling heat, the gold will 
precipitate itself on the charcoal, in its metallic 
splendour, forming a singular and beautiful appear¬ 
ance. This experiment is designed to show that 
metals become insoluble^ the moment they impart 
their oryge^i to foreign bodies. 

Proceed as in the last experiment, and submit 
the vessel wi^ its contents to the rays of the sun. 
Here the mml will be reduced, and the charcoal as 
effectually gilt aa before# This ia illustrative of the 
deoridising^ji^^ of the sun's rays. 

If a littie coroVless and rt^cently prepared muriate 
of tin be poured into a rich green solution of muriate 
of copper, the copper will be deprived of a portion 
of its oxygen, and a white muriate of copper pre^ 
cipitated. 

Procure some solution of sulphate of iron at the 
minimum of oxidizement, by digesting iron filings 
with the common sulphate. Into this, when filtered, 
drop a little of the solution of pmssiate of potass, 
and a white prussiate of iron will be precipitated. 

Pour some pure nitric acid on the black oxide of 
manganese, and no solution will be effected. But 
if a little sugar be added, the sugar will abstract a 
part of the oxygen from the oxid e of manganese, 
and the acid will then be enlMfiff to dissoK'e the 
metal. 

Expose an ounce of nitric acid for an hour, in an 
open phial, to the direct rays of the sun, and pour 
another ounce of the gyme acid, that has not been 
BO exposed, into another phial. If a little of the 
black oxide of manganese be now put into each, the 
oxide in the first phial will be dissolved^ while that 
in the other will not be qfecied by the acid. 

Dissolve some oxide of nickel in caustic ammonia, 
which will produce a dblution of a riqh blue color. 
By exposure to the air this gradually changes tG a 
purple^ and lastly to a violet. . The addition of an 
acid will, however, convert the whole to a green. 

When antimony is heated to whiteness in a cm- 
cibte, and ii^ this state agitated, in contact with the 
air, it inflames with a sort of explosion, and pre¬ 
sents while burning^ very singular kind of white 
fiame^ forming what nave been formerly called or- 
geniine fie/were. 

If alcohol contains muriate of magnesia, it has 
the property of burning with a reddieh yellow fiame. 
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CAVERN TEMPLES OF INDIA. 

Tub architecture of tlie ancient Hindoos appears to 
have been derived from the same ^eas as the 
Egyptian. The most remarkable relics of this 
people are their subterraneous temples of vast size, 
and elaborate workmanship, carved out of the solid 
rock at Elephanta, Ellora, and Salsette. Compare 
the excavated temples of lodia with the constructed 
ones of Egypt, and their resemblance will be found 
most striking. In both these styles are found close 
intercolumniations, low and short architraves, and 
columns of short statue, rudely sculptured. 

Tfe caves of Elephanta, which is a small island 
in the harbour of Bombay, are most elaborated for 
their interior beauty—those of Ellora for their ex¬ 
terior. Ellora is a Hindoo village, situated in the 
mountains, about 15 miles from Aurungabad. For 
the space of nearly 2 leagues there is scarcely any¬ 
thing but a series of these excavated temples, iri* 
which there are thousands of figures, appearing from 
the style of their scmlpture to have been of ancient 
Hindoo origin. At Salsette, an island near Bom¬ 
bay, is an excavated temple hewn out of the solid 
rock, of four stories or gidleries, iu which there are 
300 apartments. These apartments^ave generally 
an interior recess or sanctuary, and a small tank 
for ablution. In these recesses, as at Elephants, 
are representations of Hindoo deities. The ground 
pagoda is 40 feet high to the soffit or flat part of 
the dome; it is 84 feet long, and 46%road. The 
portico has fine columns, decorated with bases and 
capitals. Immediately before the entrance to the 
grand temple are two colossal statues, 27 feet high; 
35 pillars of an octagonal form, about 5 feet dia¬ 
meter, support the arched roof of the temple, their 
bases and capitals are composed of elephants, horses, 
and tigers, carved with great exactness. Around 
the wdls are two rows of cavities arranged with 
great regularity, for receiving lamps. At tlie far¬ 
mer end is an altar of a ronyex shape, 27 feet high, 
and 20 feet in diameter, round this are also recesses 
for lamps, and directly over it is a large concave 
dome, cut out of the rock. Immediately about this 
grand pagoda there are said to be 90 figures of idols, 
and not less than 600 within the precincts of the 
eacavationi. 

But magnificent as these excavations xiust be, 
they are surpassed by those of Ellora, the general 
character of which may be leamt from the illustra¬ 
tive cut, which represents a poraon of them. There 
are, in and near this place, no less than about 20 
of tfiese caves, of which Sir C. Mallet describes 16 
in a paper inserted in the sixth volume of The 
Transactions of the Asiatic Society.’* Of these 
we must, of course, confine ourselvdh to a general 
idea of their architecture. With this view we have 
selected for engraving a portion of sevefral of these 
eaves—the principal in aixe, and most beautiful of 
which are those of Jugnath Subba and Key las. 

The first of these, which faces the S.E., is repre¬ 
sented at the back of the view, the long ranges of 
pillars supporting the ceiling; the elaborately carved 
pillars themselves; the upper ones supported by 
elephants; the rich fringe and cornice, and the 
figures of seated Hindoos which surmount the cor¬ 
nice, like acroterions in the Greek buildings; all 
show very considerable skill and perseverance, cut 
oat,*aa the whole of them are, from the solid rock^^ 

^e large column, or rather the pillar to the right 
of the cut, is taken from another of these temples, 
and exhibits in a striking manner the peculiar cha¬ 


racter of ancient Indian columns. The capital, it will 
be observed, is formed like one or more cushions, 
which it may be imagined that the weight above 
has flattened. The shaft is regularly fluted, and the 
base is a massive block. 

The elephant appears to be no less an pbject of 
impoftance at Ellora than at Elephanta, where it 
is carved in relief oft all the sides of tlie excavations, 
and stands in relief on the floor. A huge one of 
the latter kind is seen on the floor of another of 
thesft caves, called Indur Subba, and is represented 
on the left of tlfe cut; behind which, is situated an 
obelisk of elegant and light formatiojp, not unlike the 
Egyptian obelisk, with plain sides, sculptured with 
hieroglyphics, but covered with panels and mould¬ 
ings, wHch display considerable taste. This is 
from the cave of Key las, and* is supposed to have 
been surmounted with a lion. 

The above remarks, giving a general sketch of the 
cavern architecture of India, will, it is hoped, be 
suflicient to impress upon the mind some idea of 
their pecuUaf character. To enter more fully into 
this subject would scarcely be compatible with our 
design, and we may add scarcely useful, considering 
that the style, however admirable for a rude, un¬ 
civilized people, cannot now be made subservient 
to our ardiitectural wants, nor adapt itself to the 
totally different requirements of our religion, nor 
is it likely to be applied to, even for the improve¬ 
ment of those architectural principles which the 
Greeks afterwards so fully established. 

411 w 


ANIMAL MAGNETISM. 

(RetShri^i'rtm pa"e 1^5, and a}iu'luded,J 

From the time of the report of the commissionera 
relative to this subject, which we have already, given, 
it remained dormant until a few years since, when 
it made some stir in the French capital, under the 
auspices of Dupontet and others; and so extraorr 
diuury were the facts stated, such as teeth being 
extracted, and the operation of cancer being per¬ 
formed without the patient being aware of it, that 
the faculty of medicine instituted a second com¬ 
mission of inquiry, and afterwards a third. The 
conclusion to which they all of them came was, thkt 
the whole was a system of fraud on the one paif, and 
either extraordinary insensibility to pain, or facility 
of inducing epilepsy on then.Ltni—that a.iiiroal 
magnetism, if true, took effect on.'^ upon a ^ 
persons, and those of weak nerves or ill state of 
health, and that it proves of no benefit whatever, 
even supposing it to be real in the cure of either 
bodily or mental diseasdl 

The facts insisted upon in this country by Dr. 
EUiotson, two years since, and the experiments of 
M. l^elafontaine at present only confirm more 
strongly the above opinion. As the subject however 
has obtained some celebrity, we will give two 
abridged accounts of the proceedings of the presc.it 
magnetiser.—One from the Timet, which haa 
certainly shown considerable credulity, and which 
mentions the bare effects as first witnessed; and the 
other account from the Inventors* Advocate, which 
has taken a ntore philosophical view of the matter; 
those who are further interested in the subject, may 
read with advantage ihe IHmes of the first week in 
August, particularly the letter of Mr. Edwin Lees, 
^who iu reference to the following account has 
shown with truth and sound medical knowledge, 
how even the following effects may arise from 
natural causes, independent of animal magnetisnu 
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The Times of July 20, says—Before entering 
upon the experiments, conducted at the Hanover 
Square Rooms, it will be as well to describe the 
operator, iM. Delafontaine, himself. He is, we 
should say, about 40 years of age, about 5 feet 
^ 8 or 9, of^rather austere, perhaps thoughtful, cast 
of countenance, his hair dark, worn somewhat 
a la Brutus, and his beard, to boA’ow an expression 
from Dominie Sampson, ‘ prodi^ous.’ So far 
then for the lecturer—we proceed with his experi* 
ments. About a quarter after 3 he made ^hia' 
appearance on a raised stage at the* end of one of 
the small room^ in the building. A youth now 
made his appearance, of a sallow olive complexion, 
but seemingly healthy, with dark hai/ and eyes, 
and rather good-looking. He was dressed in a 
black surtout, light white drill trousers, ana boots, 
and we should think him about 17 or 18.^ He was 
then seated in an arm-chair, one of the common 
arm-chairs belonging to the rooms, and the mesme- 
rismetic operations commenced. The operator took 
off his left-hand glove, drew a choir to the right of 
the youth, then placed his ]|fft thumb upon the 
apex of his (the youth's) right thumb, and two 
fingers on the fleshy part of the ball, and looked 
him steadily and fixedly in the face. It was about 
two or three minutes before any visible effects were 
produced, though immediately as he commenced, a 
^ort of spasmodic motion took place in the youth’s 
throat, the symptoms indicating the presence of 
what medical writers have designated globus 
hystericus. Shortly after the patie*^*' Igemed lost 
to all consciousness, as, indeed, it was soon proved 
he was. But in the sleep *into which he had been 
thrown the ordinary phenomena cfeEdibp were not 
indicate^ For example, his neck remained rigid, 
while his arms rested apparently flaccid at his sides, 
while no change could be detected in the features, 
except perhaps that his cheeks were a little more 
pallid (if this expression may be allowed, for it is 
not the word Chat expresses what we mean,) than 
when he took his seat. The somnambulism being 
now complete, the operator, to our horror, drove 
several pins forcibly into his head and cheeks ; but 
the somnambulist gave no indications of sensation* 
In fact, he seemed dead, and the interest excited in 
the room was expressed in suppressed sighs. At 
this period we confess that we felt a little indignant 
at t^ suppo^d .l^erdemain which was being 
wQ^tised, vtty few moments convinced us of 
injustice of our suspicions, and, we believe, of 
every other person in the room. A phial of con¬ 
centrated ammonia, commonly called hartshorn, 
was then opened by M. Delafontaine, and handed 
to the company to test its strength; and so powerful 
was it, that no one could bear it within six or 
eight inches of his nose, yet this was applied 
closely; in fact, affixed to the nostrils of the som¬ 
nambulist; yet he gave nq sign whatever of his 
■i\i^ering frdm it, and was decidedly unconscious of 
its presence. Next some lucifer matches were 
lighted and placed under his nose, the operator 
closing his mouth with his hand, but neither did 
these produce any effect. But oo M. Delafontaine 
partially unsomnambulising him he drew back* his 
head when the phial was held to his nose. Being 
again subjected to the roagngtic influence, several 
percussion caps were fired from a pistol close to his 
ear, on both sides, and over the crown of his head, 
and at the occiput, and before his face, but he gave 
no Start, or even moved a filire* He was then 
partially awaklned again, and started at the dis¬ 


charge of another percussion cap. Being again 
manipulated, a perfect state of catalepsy was pro¬ 
duced. His arms were extended horizontally from 
the shoulders, and his legs from the chair, and in 
this position the electro-magnetic current, from a 
powerful machine, was made to pass through him, 
which shook him dreadfully, but he gave no signs 
of feeling. We forgot, in the hurry of description, 
to say that previous to this experiment, having 
doubts of the catalepsis, we asked and obtained 
leave to feel the patient's pulse, but after a very 
careful examination, being determined to judge for 
ourselves, we could not detect any pulsation what¬ 
ever. The arm was rigid, and could not be bent. 
It resisted like the bough of a tree, and, whether 
from fancy, agitation, or the magnetic fluid, we 
will not undertake to say which, we experienced a 
disagreeable sensation, whicli no words can express, 
and gladly, therefore, left the somnambulist for our 
seat. The somnambulist still in the chair, the 
company were invited to test the power of the 
electro-magnetic machine, but none seemed willing 
at first ta subject themselves to its influence, till a 
gentleman, evidently from the country, if we might 
judge from his fine healthy looks, stepped forward 
and took the w^es; but he had scarcely laid hold 
of them when ne gave a shout that we shall never 
forget as long as we live. He declared that he was 
so overwhelmed with the shock that he could not 
let go the wires, and therefore shouted. The patient 
was next subfected to the voltaic battery. From 
this he seemed to suffer at first, but the operator 
declaring he had not been sufficiently magnetised, 
renewed the fluid, when, though the buttery shook 
bis arms like rattles, still lie seemed quite un¬ 
conscious of suffering. He was then blind-folded 
and covered with a cloth, that he might not by any 
possibility see who approached him, and several of 
the company thrust pins into his hands and thighs, 
but he remained insensible. He was then made to 
walk, leaning on the arm of a gentleman who 
volunteered to support him, when the operator 
standing at several yards distiint, suddenly caused 
him to fall by a mere motion of the hand. This 
experiment seemed to alarm the gentlemaft on 
whose arm the somnambulittt w»a leaning at the 
time he fell, and indeed it required all his exertions 
to keep Jiis Lead from coming violently in contact 
with the floor, as it was, he saved him by the 
merest chance. 'When he was raised, which was 
done by the operator seizing him by the collar, 
the right arm, which had been resting for support 
on the gentleman’s arm, was elevated and rigid, as 
if still in the position it occupied while walking, 
while the left foot was raised in the act of stepping 
out. Being gt length uinuagtietised, the youth 
seemed perfectly in health, and declared that he 
did not recollect anything that had happened to 
him. We have forgotten to mention that he was 
directed to sing during the period he was under 
magnetic influence, when he made a low moaning 
noise, coming as it were from the stomach, but 
which was arrested at will, by a single motion of 
the operator's hand.” 

The following account is given in the Inventors* 
Advocate, of August 14;— 

” The operations on Thursday last, August 12, 
1841, commenced by producing a boy about eight 
years old, who is deaf and dumb, whom M. Dela¬ 
fontaine proposed to place in a state of somnam¬ 
bulism, and, while in that state, to make him 
sensible of sound 
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** The boy was seated in an easy chair, and after 
M. D^afontanie had gazed earnestly in bis face for 
a short time, whiUt holding the boy*8 hands on his, 
he commenced the mesmeric maniHalations. In 
the case of the boy, these manipulations consisted 
in stroking down his hair, drawing the hand over 
his face, and pointing the fingers to bis eyes. The 
i>oy then closed his eyes, and though for a time he 
appeared to be asleep, it was soon evident that there 
was no mesmeric effect produced, for more than once 
he cried, and seemed frightened. M. Delafontaine 
then redoubled his manipulations; rose from his 
seat, opposite the boy, and stroked his head more 
asaiauously ; ever and anon placing his own Ungers 
on the boy’s ears, and moving them round. Tlie 
heat and stillness of the room, and the soothing 
nature of the operations, were enough to induce 
sleep, and the boy appeared to be dormant. M. 
Delafontaine then shouted in his ear. The boy, 
however, gave no indication of perception. The 
manipulations were repeated for some time with the 
same ill-success, when the boy was withdrawn. It 
was stated, to account for this failure, that it some¬ 
times requires two or three sittings to induce the 
magnetic influence; and subsequent operations on 
the boy were promised. • 

** The youth upon whom M. Delafontaine usually 
operates was then introduced. He was recognised 
by some of the company as the person who had 
received the checks at the door. This circumstance 
wascertainly calculated to raise suapicioli of collusion. 

** M. Delafoutaine’s mode of operating with him 
was very different from that adopted with the boy 
and with the gentleman whom he subsequently 
tried to subdue by magnetic influence. After hold¬ 
ing the youth by the hand a short time, the ope¬ 
rator commenced his manipulations* by rapidly 
moving his hands at a short distance from the 
patient’s face. He then patted the youth’s stomach, 
towards which he directed many of the manipu¬ 
lations. These operations soon produced an effect 
on the patient, who opened and shut his mouth as 
if he were parched ; frowned, and moved about un¬ 
easily. Occasionally he put his hand to his face, 
and uttered inarticulate sounds. M. Delafontaine 
did not, however, cease his manipulations, some 
of which firom their violence had a rather ludicrous 
effect. Ho then produced a bottle of conesntrated 
ammonia, which it was proposed to hold under the 
patient’s nose for three minutes, to prove that he 
must inhale during the time. Some sceptical persons 
suggested that a handkerchief should be held over 
his mouth, to insure his breathing through his nos¬ 
trils. This, however, owing to some disturbance, 
was not effectually done, and this part of the ex¬ 
periment ill our opinioif proved nothing. A burn¬ 
ing brimstone match was next held ^ under the 
patient’s mouth; but as the time during which the 
brimstone was consumed was very short, this part 
of the experiment was also unsatisfactory: breathing 
might have been easily suspended for a longer time. 
The next part of the experiment consisted in stick- 
ing pins into different parts of the youth’s face, and 
even into his nose. The pins were left sticking in 
his face as in a pin-cushion, but they did not draw 
blood. At one time the youth winced, when M. 
Delafontaine exclaimed in ^ench, * he feels 1 ’ and 
thereupon renewed his manipulations, to induce a 
mofiB profound state of somnambulism. It is a 
Curiosity worth noticing, that when pins have 
been stuck into this youth by other parties blood 
has followed the punctures, but M. Delafontaiiie’s 


pins produced none. The patient’s arms and legs 
were then rigidly distended for a length of time, 
though it was noticed by some medical men that 
the limbs gradually relaxed before the]^were un- 
megnetised. 

*'The experiment with the voltaic brttery was 
not Itried, because, notwithstanding all the ma¬ 
nipulations, the piftient was not in a jpood favorable 
to magnetic influence. Nothing, however, could be 
more easy than to practice deception by pretending 
to pass an electric current through the body; 
therefore had the experiment succeeded it would 
not have tended one iota to remove our scepticism. 
By a great many active flourishes of the hand 
M. Delafontaine succeeded in restoring animation 
to the patient, and he was led out; some of the 
audience encouraging him as he went by the very 
equivocal •compliment of applause. 

** Several gentlemen then volunteered to be 
operated on. The first announced himself to be a 
Fellow of King’s College, Cambridge. He waa 
placed in the chair. M. Delafontaine sa^. opposite 
to him, and taking hold of his hands, fixed his eyes 
steadily on those of the patient, with the intent, aa 
appeared, to overpower him by the mysterious in¬ 
fluence which it is known to every one is exerted 
by the human eye steadily directed. The Fellow 
of King’s College, however, fixed his eyes aa 
steadily on those of the operator, and was not to be' 
put out of countenance. This continued for about 
ten minutes, without a word being spoken or a 
sound maclS^A the room. M. Delafontaine gra¬ 
dually advanced his fixed eyes nearer and nearer to 
those of the natient, but the latter appeared to have 
an equal chahf6* of magnetising the operator. At 
length M. Delafontaine directed the points of his 
Angers to the patient’s eyes; and, hanging them 
close to his face, obliged him to close the lids. 
This action was continued, and it became doubtful 
whether the magnetic influence had not taken effect. 
In half an hour’s time the patient was spoken to, 
when he immediately replied, and M. Delafontaine 
admitted the experiment had failed. The gentle¬ 
man said he had experienced no effect from the 
operation, only he was rather ’ giddy ’ by having 
the eyes of M. Delafontaine fixed so long upuu 
him. Two other gentlemen were tried, and under¬ 
went the same gazings and manipulations, without 
any better effect. It was thefl^amvcUnced iliat M. 
Delafontaine was exhausted, and that no furtii. 
experiments could be made. General dissatis¬ 
faction prevailed in the room, and a great deal of 
disputation took place among the gentlemen on the 
platform. * 

^*The impression producea on us by what we 
saw at this exliibition was decidedly unfavorable to 
the claims of animal magnetism as a science. If 
its pretentions be well founded, never, surely, did 
truth present itself in ik> suspicious a /orm. The • 
fact that the youth operated on is in the employ of 
the operator, and the high prioe charged for ad¬ 
mission, present strong primi facie evidence of 
collusion and imposture; and the immense beard 
andonustachios of the professor of the new science 
are, to English eyes, the guise of charlatanery.” 

A SIMPLE CAMERA LUCIDA. 

Has recently been invented by Sir John Robison, 
late Secretary to the Royal S^ety of Edinburgh. 
This camera ig remarkably cheap, easily constructed, 
and peculiarly applicable to the delineation of fruits, 
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flowers, bulbs, seeds, and other small objects. It 
was exhibited to the Edinburgh Society of Arts, on 
March 8th. 1811. ** Something similar,’' Sir John 
Robison onserves, '*wa8 suggested to me, some 
years since, by the Rev. Mr. Taylori of York, but 
it had esAiped my memofy until lately; i^en, 
looking at some plants copfined i!| a frame of plate 
glass, I was struck with the vivid images of the plants 
reflected from the bright plates, at stich an angle as 
permitted vision of objects through them. This 
recalled Mr. Taylor’s suggestion, an^ showed &ow 
jt might be made available for copying natural 
flowers and othei*small objects.’' 

The figure represents a piece of thin plate-glass, 
A D E F, set upright on a drawing-board, bv means 
of a wooden standard, A B G, in a groove in which 
the edge of the plate is retained by the wedges 0 
and H. The wooden standard is not fi]ted to the 
drawing-board, and may be set on it in any conve¬ 
nient position. To use this apparatus, it is placed 
in front of the artist, with the standari} A B C to¬ 
wards hinf; the object to be copied is laid on the 
left-hand side of the plate, as* at O ; the head of 
the observer being also a little to the left of the pil¬ 
lar, and the eye directed towards the middle of the 
plate, as at M, a ^stinct image of the object O will 
be perceived, as if it lay on the paper at P; and as, 
at the same time, a pencil held on the right-hand 
*8ide of the plate will be equally visible, it may be 
applied to trace the image at P. 



Some attention is required in selecting a favorable 
position for the apparatus, in respect to the illumi¬ 
nation of the object, and its admitting only such a 
degrefl^f lighrto the paper on the right-hand side 
glass,% may give sufficient distinctness to 
the point of the pencil, by which precaution the 
reflected image is seen to moat advantage. 

It must be recollected, t))at the delineation will 
not represent the original object as beheld by direct 
vision by an eye placed at 1, being that of a reflected 
image, similar to what would be seen by direct 
vision, if the eye had been situated at K. 

^ * * ENGRAVING. 

(iZeiunieil/rompage 175.) 

Process of Etching ,—^This art so pleasant and 
easy in practice, and strong in effect, is divided into 
five parts :—1. The preparation of the coppdr or 
steel plate. 2. The transferriog upon it At in¬ 
tended design. 3. Etching^or scratching in that 
, design. 4. Biting in with acid, so as to render the 
design permanent. 5. Clearing and touching np 
the plate previous to printing from it. 

K The preparation of the plate, or laying upon it 
an etching g/onnd, &c. First t^e care that the 
plate is perfectly clean and bright, and without 


scratches, otherwise take the scratches out with 
the burnisher, and clean the plate with a leather 
and whitening. Then screw a haudvice on to one 
corner or edge of it, guarding the face of the plate 
with a piece of paper doubled; this is necessary to 
prevent the teeth of the vice from indenting the 
plate, and thereby injuring it. Then have ready 
for immediate use the twisM wax taper, the etching 
ground, the dabber, and a sheet or two of waste 
paper, loosely folded up, so that when lighted it 
may give a large flame. Hold the plate in the left 
hand by means of the vice, the back of the plate 
being downwards, and lighting the paper hold it 
under the plate, until the whole of it is heated suf¬ 
ficiently and equally, in order to do which the flame 
must be moved about. The required heat may be 
known by turning the plate up, and bolding it 
slanting, suffer a drop of water from the mouth to 
fall upon it; if this run off in the same way as it 
does from a hot laundress’ iron, the plate is suffici¬ 
ently heated. This being the case, put the plate 
face upwards (but without removing the vice,) upon 
a quire of paper, a book, the table, or some other 
substance which will not rapidly deprive it of its 
heat. Then ti^e the etching ground, which is sup¬ 
posed to have oeen previously tied up in a piece of 
silk, and rub it on the face of the hot plate until a 
•mall quantity only is separated. The dabber is 
then required to lay the ground equally ail over the 
plate, which ^is done by a dabbing motion. The 
thinner the coat of ground is, so much the better, 
provided it be equally distributed, and completely 
cover the surface of the copper. 

While the plate still remains hot, light the taper, 
and holding the plate as at first, except that the 
face is to be downwards, suffer the smoke, arising 
from the taper, to spread itself over the surface, 
until the latter becomes of a smoke color, or nearly 
black; when this is the case, the plate is prepared 
ready for use, and when it has been suffered to get 
cold, the ground will be found sufficiently hard, not 
to be wiped off, and of a fine glossy surface. This 
operation is very simple, and takes less time in the 
execution than it does in the description. The 
rapidity indeed with which it is done, will be the 
principal means of insuring its success, for if the 
plate should happen to get too cold during the lay¬ 
ing the ground previous to smoking it, the conse¬ 
quence will be that the smoked surface instead of 
being glossy will be dull^ as if covered with smoke 
in a dry state; this is a sign that the ground is 
burnt, and if such burning extends far over it, or is 
in an important part, the whole must be washed off 
with spirits of turpentine, and the process re¬ 
commenced. aTo avoid the poisibiilty of this, the 
plate may be heated a second time by paper, im¬ 
mediately previous to the smoking. Let not, how¬ 
ever, the plate be too much heated in the first in¬ 
stance, because if so, the ground, when applied to 
it, will bubble up and be spoiled. Another hint to 
the beginner may be necessary, and that is to be 
careful whenever heating the plate a second time, 
not to let any particles of the burnt paper settle 
upon it, whiclt is particularly apt to he the case, 
bMause dabbing the ground (which is a resinous 
substance,) an electrical action is produced, the 
ground is excited, and attracts from a coosiderabla 
distsnee any light floating substances. So, also, in 
laying the plate after the operation to get cool, care 
must be taken to preserve it from dust, as every 
particle, be it ever so minute, will take up the 
ground upon which it falls, and occasion a speck iu 



206 


MAGAZINE OF SCIENCE. 


the etching. If any defect should appear in the 
plate after it has been smoked, it is in vain to at¬ 
tempt to heat it, and then dab up the same ground 
again ; when once finished it must reftiain with all 
defects, or else an entire new ground must be laid 
on. We have been thus particular because much 
of the success of other parts of the process depends 
upon laying a good ground, and the student had 
much better lay twenty grounds one after the other, 
that fail in the biting in, and find all his labour 
of drawing thrown away by his ground breaking 
up, when the requisite acid is afterwards poured 
upoo it, and this is by no means an uncommon cir- 
oumstance if the ground be either ill made, or ill 
laid on. 

The next process is transferring the design to the 
ground ; this is very easy. First draw the design in¬ 
tended to be etched on a piece of paper, with fine 
lines, but rather a soft pencil. When finished, 
damp the drawing slightly by wetting it for a few 
minutes between some sheets of damp paper.— 
Thus damped lay it in the proper position, face 
downwards, on the ground of the plate, and putting 
a sheet of the other damp paper over it, pass it 
through the copper-plate printer’s press with rather 
a tight pressure, not, however, too* tight, lest the 
ground should be disturbed. Taking it out it will 
be found that the greater part of the black-lead has 
left the drawing and adheres to the plate, making 
the exact counterpart of the drawing, ^ut reversed. 
If there is not a copper-plate press at hand, a small 
design may very easily be transferred by putting a 
sheet of dry paper upon the damp drawing, and 
rubbing it with ^e smooth part of the ivory handle 
of a dinner knife or fork. The design being thus 
transferred, the next object is to prevent the hand 
from injuring it during the etching $ to do this most 
readily cut up the cover of a book into slips, half 
an inch wide, or else fold up a piece of paper to 
form about the same thickness, and stick two of 
these slips or rolls of paper one on each side of the 
plate, then laying a thin atrip of wood across the 
guard or slips, the hand will rest upon these without 
danger of injuring the drawing. 

ne third process is engraving or etching the 
transferred design. For this purpose lake the 
etching point, aud using it exactly as you would a 
pencil, trace over all the lines of the drawiSg, so as 
clearly to lay bare the surface of the copper beneath, 
and, in fact, to scratch a minute distance into it.— 
For this a greater pressure'ls scarcely required than 
would be upon the pen or pencil in writing. The 
finer lines may be done with a fine point, the fuller 
lines with one that is blunter, though very many 
.engravers use the sametpoint upon ^1 occadons— 
depending for greater delicacy or breadth of effect 
npon the after process of biting in. When the whole 
of the lines have been thus etched, the plate will 
have the exact appearance of a drawing. It must 
now be examined for errors and scratches, and 
taking a small, fine camel-hair pencil, holding a 
little Brunswick black, properly tempered with 
spirits of turpentine, and previously poured out on 
a slab, every speck, scratch, erro|: or defect of 
whatever nature, must be painted over with the 
bfaw^c* This being done, the plate dry, and the 
rdi from the edges of it removed, it will be ready 
UtiDg in. As this is the most difficult part of 
the process, and requires minute instructions, we 
must defer it till another opportunity. 

(7^ he ccnlinued.) 


OZONE, OR THE ODOUR OF 
ELECTRICITY. 

fProceedingt qf ihe British AssociatioK) 

F. Da M 0 LVYK 6 , Esq., M.A., F.6.S., read a paper 
entitled ** Some Researches on the Development of 
Electrical Force.’*# Part (he 1st, An Inquiry into 
the Nature and Properties of the New Element or 
Product of Electrical Action, described by Schun- 
bein. Part 2d, On the Discovery of a Voltaic Com- 
binAion of Extraordinary Energy. 

Mr. De Moleyns commenced by observing—We. 
are on the eve of some extraordindty discoveries in 
electro-chemical science, which will most probably 
effect an entire change in the views of chemical re¬ 
lations ^t present entertained, there can scarcely 
exist a doubt. The doctrine of substitutions of 
Dumas—the strong proofs of the identity of silicon 
and carbon—^the fact of the capability of the same 
body to crystallise in forms belonging to two dif. 
ferentsysteips—^the observations of Schonbein which 
formed the groundword of the first part eff the sub¬ 
ject of the present paper, with various other singu¬ 
lar results recently obtained by eminent philoso¬ 
phers, fully sanctioned this opinion. Tbe interest¬ 
ing character of the facts newly brought to light, 
and the confessed inadequacy of the various theories 
presented to the world since the commeticement of 
the present century to explain or reconcile these* 
modern results of laborious investigation, furnished 
good groun^J^r fresh inquiry, and encouraged new 
laborers tcT^ehter the field of science.” Mr. De 
Moleyns proceeded to« say, that the statement 
made by Prirfm^or Schonbein at the Glasgow Meet¬ 
ing, respecting the produAion of a new element 
which he called Oxone, early attracted his a^Ctention, 
from bis having, in the course of his electrical ex¬ 
periments, been struck by the singularity of the pe¬ 
culiar odour which the power of the batteries he 
employed produced to such a degree as to determine 
him, if possible, to solve the mystery. The paper 
now read contained some of the more important re¬ 
sults he had obtained. In the report alluded to, 
which was read at the Glasgow Meeting, Professor 
Schonbein stated that the disengagement of the 
” odorous substance” depended, first—Upon the 
nature of the positive electrodes; second—Upon 
the chemical constitution of the electrolytic fluid; 
and third—Upon the temperature oflhat fluiffr He 
added, that his experiments went to Afow that WtRt 
cleaned gold and platina were alone capable of dis¬ 
engaging the odoriferous principle, and that the 
more easily ozidable metals, as well as charcoal, did 
not possess that property at all. The results of 
Mr. De Moleyns’s investigations fully proved:— 

1. That the disengagement of the peculiar odour 
was not confined to the less easily oxidable metals. 

2. That by certain arrangements all metals, when 
positive electrodes, ma^ be made to drvelope the 
odoriferous principle. 3. That certain positit^ 
metals, not acting as electrodes^ will evolve this 
principle. 4. That charcoal forms no exception to 
this rule. 5. That all substances, whether crystal¬ 
line In structure or otherwise, possessing the pro¬ 
perty of appearing luminous by friction, or of yield¬ 
ing sparks when stnic^, als6 possess the property of 
discharging, under such circumstances, the ” pecu¬ 
liar odour.” 6. That iron and nickel develope this 
principle much more strongly than any other metal. 

It was easy to account for Schonbein’s erro^ in 
stating that gold and platina only «developed the 
odour for he applied but one mode of evolving the 
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principle, namely, by using the substances on which 
he experimented as positive electrodes in electro¬ 
lytic fluids; it was, therefore, clear, that if, as he 
stated, even gold and platina produced the odour 
when cleat, it must have been next to an impossi¬ 
bility for the professor to have evolved it from me¬ 
tals with Surfaces more easily oxidable, and, there¬ 
fore, in a condition to conceal richer than develope 
so subtle an element. There was no doubt of its 
evolution from all the metals employed by the pro¬ 
fessor ; but there was as little doubt, that immedi¬ 
ately on its disengagement, combination ensu^ kith 
.the particles of the him enveloping the ill-deaned 
surfaces of the inferior metals, and thus that all 
evidence of its existence vanished. Mr. De Moleyns, 
considering the possibility of such an obstruction to 
the disengagement of the odour, contrived ah appa¬ 
ratus by which he applied friction to the source of 
the positive electrode, and in every case found that 
the odour was evolved more or less strongly. Schon- 
bein’s opinion that ozone was the electro-negative 
element of an electrolytic compound yxiating not 
only in aifueous fluids, but also in the atmosphere, 
made it a point of much importance to ascertain if 
it could be produced in dry air or in vacuo» The 
professor himself had remarked that ** problems of 
the highest scienti^c importance would be raised, in 
t'ase it should appear that ozone could be produced 
in dry air." Mr. De Moleyns accordingly devised 
%arious experiments for the purpose of determining 
that interesting question, some of which he de¬ 
scribed in his paper. lie stated, that observing the 
odour to be produced at the points coiThecting an 
electro-magnetic machine with the battery, he con¬ 
structed an apparatus by which magg^ were made 
to revolve within a glaJS cylinder,"which could be 
exhaustiVlit iileasure, or filled with various gases ; 
by such means he obtained a vacuum, and operated 
in dry air, collecting the matters evolved over dis¬ 
tilled water, and by such modes he clearly proved 
tliat ozone could not only be produced in a dry at¬ 
mosphere, but also in a vacuum, mercurial and 
common. In several instances where distilled water 
had been admitted into the exhausted tube contain¬ 
ing the odour, there was a much larger portion of 
the tube unoccupied by the water than calculation 
gave as the maximum space for the residual air 
after exhaustion ; thus proving that ozone had been 
concentrated, or reduced to a substantial condition. 
On o^fflRing th6 tube'k the odour was scarcely bear- 
and diiffced itself quickly, causing the same 
sulphureous smell $a that prevailing in a place 
struck by lightning. These experiments, varied and 
frequently repeated with siojilar results, led Mr. De 
Moleyns to the conclusion, which he hoped would 
also be entertained by the Section, that the ozone 
of Schbnbein—which he proposed to name Electro¬ 
gen—must be admitted into the list of supposed 
elements ; that it was not, as developed by Schbn¬ 
bein and hynself, an union*of an electrolytic com- 
p«%nd whose cation was unknown ; and that pro¬ 
bably it existed in .combination in various forms of 
matter, which at present are considered, but which, 
in reality, are not elementary. Mr. De Moleyns 
added, thtiit he was still prosecuting thesqexperiments, 
and was quite sure that the results already obtained 
would be followed by a succession of brilliant disco¬ 
veries, proving the opinion A present entertained, 
concerning elementary substances to be sadly at va¬ 
riance with that beautiful simplicity which throughout 
tlie universe formed, and ^till forms, the ground-work 
of the operations of the great Author of our existence. 


SUGGESTIONS ON MUSICAL STRINGS 
\ND INSTRUMENTS. 

BV LEWIS GOliPBRTZ. 

% CTo the Eiiitor.J 

Sir. —It the following suggestions on musical strings 
and instruments should seem of any value, or as 
leading to any improvement upon them, I should 
be glad of their insertion in your valuable work. 

** It is known to many scientific persons, but not 
generally known, that in strings of the same mate¬ 
rial and quality no perceptible difference exists in 
the height of pitch to which they can be tuned; a 
bass string, if put on a violin, could be drawn up to 
the violin pitch, and would break at the same note 
that a violin string would if drawn tighter. If, in 
playing, either should be likely to break sooner than 
the other it would be the thin one, owing to the 
pressure of the bow ; and the reason why all such 
strings would break on the same note is, that thick 
strings are like a number of thin strings jcined 
together, each having its proportionate tension to 
the total, and if the whole string could be split after 
drawn up to its pitch into any number of parts, 
each filament would be the same note as the whole 
string ; or if a string twice as thick as another is to 
to be drawn to the same note, it would require 
twice the force, though both would be equally 
stretched, that is to say, if it require one coil round 
the peg to draw a string up to a certain note, and 
two coils to ^raw it up to another note, another 
string of the same quality, however thick or thin, 
would do the same, and never would the thickness 
cause any difference. 

** It follows, then, from this, that the lower un¬ 
covered strings of violins, Ac., being all of equal 
lengths, the highest string is most stretched, and 
the lowest the least; and this circumstance causes 
the higher strings to have a better tone than the 
lower, it being impossible to stretch the lower 
strings as much as the higher without drawing them 
up to the very same note, and if the lower strings 
^re made still thicker, they become too stiff, with¬ 
out being in the least more on the stretch. An ex¬ 
ample of this is best shown on the double bass, the 
first string requiring a great many turns of the 
screw to draw it up to a pitch, and the third, though 
much thicker, very few; and it is, consequently, 
too abrilpt, not being sufficiently elastic. But in 
harps and piano-fortes this defect does not exist, 
as in them the length of each string is, or ought to 
be, according to the note; and tliough thin bass 
strings are thicker than thin treble, the former do 
not owe their baseness to their thickness, but only 
to their length ; though being longer, they are im¬ 
proved by beiqg thicker toev 

"When a good bass tone cannot lie got from a 
atifng, whether of cat-gut, or silk, or wire, Ac., it 
is found necessary io load it by covering it with 
wire, but the reason why this improves the tone 
seems not generally understood, it is chiefly that the 
covering adds to the weight without much increas¬ 
ing the strength of the string, and the additional 
weight, in order to vibrate the aame note, must ob¬ 
tain the same force of spring from a thin string, as 
an uncovered thick string would produce from a 
thick substance, consequently, the thin covered 
string must be more stretched and more elastic than 
the other, and tbua produce a better tone. ^But 
this is only owing to the want of more elasticity in 
the strings, to which quality alone they owe their 
vibrations; if strings were perfectly elastic no co- 
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vering would be required, and then, even, very 
short strings might produce very low and good 
notes, as is the case with the small steel springs of 
musical hoses, and of accordions, &c., which, 
though very small, are so shaped as to produce 
good bass tones. 

** It seems that the same notes from strings of the 
same material are better in proportion as they are 
longer, and that the length they can admit of de¬ 
pends on their strength, their specidc gravity, and 
their elasticity. Steel and iron, then, being the 
strongest and lightest metals for strings, and being 
very elastic, are used for the treble notes of piano- 
for^s, but will not do so well for the bass notes, 
because the instruments are too short; the bass 
strings are therefore made of brass, which is weaker 
and heavier than steel or iron, and thus possess, in 
some degree, the qualities of covered strings, vis., 
of strings which have less strength and more weight; 
and in cabinet piano-fortes even brass is too stub¬ 
born for its weight, therefore, its extreme bass notes 
are produced by covered strings. 

** But, in order to prove the effect of covering or 
loading a string, it might have lead wound round 
it after it is tuned, when it will be beard that the 
more lead there is the basser will be the note; and 
then, if wanted to draw up the strir^ .to the original 
note (as when unloaded), it must be the more 
stretched to produce it. In order, however, to 
remedy this defect complained of in the third string 
of the double bass, covered striugs h^ve been used, 
but owing to want of skill in this manufacture, they 
have been found to shrink and jar, and are there¬ 
fore discarded. A better plan is by covering a small 
string with wire, and inclosing the whole in cat-gut, 
so that the string appears uncovered, but has the 
loading in the inside. It thus seems reasonable to 
think that strings might be made of worm eprings 
of steel, &c., and that such strings, though very 
short, might produce good bass notes, as moi-e 
spring would thereby be obtained, and great elasti¬ 
city, which is all that is wanted for it. It appears 
also that if such a worm spring was placed behind 
the bridge, where the tail-piece is, and the common 
string WHS attached to this instead of the tail-piece, 
the same object would be partially obtained ; but in 
this case it would be necessary to have a grooved 
wheel in the bridge for the string to bear on, to 
allow it to partake of the action of the spring, but 
the weight of the wheel would be some detriment, 
and the plan would not do for all the strings, as the 
bridge might then roll down. It seems, however, 
that both plans, and particularly the first, are worth 
atrial.’ 

fTohe continuetlj 


NOTB8 ON TBB MONTH OF OOTO B^R. 


H^eatlwrai 

Average qf the 
Thennometer. 

Average qf the 
Barometer, 

Bain in 
JneheM, 

London . 

52 Si 

29 69 

2037 

Epinbussh... . 

49T 

29*339 

3234 

Dubmm. 

51- 

29 73 

2708 


The cessation of summer heat, the shortened days, 
heavy dews, and occasionally frosty nights, have, 
since the last month, played considerable ravages 
upon the face of nature, and upon the animals of 
the wilds and waters, all indicative of the coniing 
winter. In the early part of the month Snakes and 
Vipers bury themselves preparatory to their long 


sleep. The greater number of the summer birds 
have already gone. The hen Chaffinch, however, 
now leaves us; the mole still remaining in this 
country. According to the weather, so at different 
parts of the month various winter birds fe-visit our 
shores. The Redwing arrives, as do also the 
Hooded Crows, the Wood-Pigeons, and towards 
the latter end of the month the Wood-Cock and 
the Snipe. Spiders webs hang on every bush and 
paling; now indeed is the only time when the 
entomologist can form a good collection of this 
insect—particularly the Gossamer Spider flouts 
throu|fh the ail* in his delicate car of the finest web, 
which we may occasionally findi floating over the* 
fields in myriads. The Squirrel and the Nuthatch 
are in the early part of the month full of activity, 
the fb.'mer in laying up his winter’s store of 
provender. The little Nuthatch is also active, 
running up and down the trees, and pecking at the 
minute insects and their eggs, which are its favorite 
food. The Sea-Gull also visits inland parts. 

VEGETABLE KINGDOM. 

The decay of nature is no where ihore con¬ 
spicuous than in the vegetable kingdom. Many 
trees have already lost their leaves, and others have 
them covered of those beautiful tints which dis¬ 
tinguish autumn, and sometimes render the land¬ 
scape scarcely less beautiful than in the spring. 
The leaves of the Ash, the llorse-Chesnut, and the 
Lime, are already fallen. Those of the Spanish 
Chesnut, yellow: of the Sugar-Maple, scarlet; 
of the coipmon Birch, yellow and golden; of the 
Weeping Birch, golden and a bright scarlet; of the 
Marsh-Elder, a fine pinle; of the Sumach, a purplish 
red; and Oak, various shades of yellow, 

orange, red, and purple. '^'A few flowers may still 
be found even wild, and many more in'tflH garden. 
Various annuals are yet in flower, as are also various 
of the Clematis tribe, and the Arbutus, upon which 
may, at the same time, be found botli flowers and 
fruit. The chief ornaments remaining in the gar¬ 
den are various of the Michaelmas Daisies, the 
Rudbepkia tribe, the China-Aster, the Helianthus, 
or Sunflowers, and the Dahlia. Little, however, 
beyond these, remains to interest the botanist. 
Summer flowers are gone—the winter’s Masses and 
Lichens are not yet come to perfection; yet, he may 
devote some attention to the Fungus tribe with 
profit, as scarcely a wood, meadow, or hedge-row 
but contains numerous Agarics, Boleti,**"oi' some 
others of this interesting, but mucbmeglected tfitiv 
of plants. 

GARDENING OPERATIONS. 

The autumn, of which October maybe considered 
the type, is, as is well known, a busy season with 
the gardener, not merely in gathering the remainder 
of his crops, but in clearing the ground from falling 
leaves, and his borders from decaying flowers. 
Other things press more immediately upon his 
attention than even ttiese necessary Employments. 
He must see that his greenhouses require no re¬ 
pair, and according to the weather remove into 
them his plants, which he is supposed to have ar¬ 
ranged in his borders during the summer, frchli 
potting sack of them as may be necessary. All his 
autumn planting should be executed as early in the 
month as possible* All deciduous shrubs may now 
be transplanted. Elvergreens may be removed al¬ 
most at any time; also border flowers, whether pe¬ 
rennial or biennial, may be transplanted with success. 
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ISOMETRICAL PERSPECTIVE. 

BY PROVBSSOR PARISH. 

CAbridged from the Tramaciionn of the Cambridge 
Philosophical Society ) 

** Tns kind of perspective which is the subject of 
this paper is much better adapted to the exhibition 
of machineryt and is preferable, on many accounts/* 
says Professor Parish, ** to common perspective. 
It is much easier and simpler in its principles. It 
is, also, by the help of a common drawing table 
and two rulers, incomparably more easy, and, con- 
8ei;(bently, more accurate in its application; inso¬ 
much, that there is no difficulty in giving an almost 
perfectly correct representation of any object adapted 
to this perspective, to which the artist has access, 
if he has a very simple knowledge of its principles, 
and a little practice. 

** It further represents the straight lines which 
lie in the three principal directions, all on the same 
scale. The right angles contained by such lines 
are always represented either by angles of CO de¬ 
grees, or the supplement of 60 degrees. And this, 
though it might look like an objection, will appear 
to be none on the first sight of a flawing on these 
principles, by any person who has ever looked at a 
picture. For he cannot for a moment have a doubt, 
that the angle represented is a right angle, on 
inspection. 

** And we may observe further, tHit an angle of 
60 degrees is the easiest to draw of any angle in 
nature. It may be instantly found by any person 
who has a pair of compasses, and understands the 
first proposition of Euclid. The representation, 
also, of circles and wheels, and of the manner in 
which they act in one another, is very simple and 
intelligible. The principles of this perspective, 
which, from the peculiar circumstance of its ex¬ 
hibiting the lines in the three principal dimensions 
on the same scale, I denominate * Inomeiricaif^ will 
be understood from the following detail:— 

Suppose a cube to be the object to be repre¬ 
sented. The eye placed in the diagonal of the cube 
produced. The paper on which the drawing is to 
be made to be perpendicular to that diagonal, be¬ 
tween the eye and the object, at a due proportional 
distance from each, according to the scale required. 
Let the distance of the eye, and, consequently, that of 
the paper, be inddinitely increased, so that the size 
of the object may be inconsiderable in respect of it. 

It is manifest, that all the lines drawn from any 
points of the object to the eye may be considered as 
^perpendicular to the picture, which becomes, there¬ 
fore, a species of orthographic projection. It is mani¬ 
fest, the projection wilFhave for its ilatline an equi¬ 
angular and equilateral hexagon, with two vertical 
sides, and an angle at the top and bottom. The 
other three lines will be radii drawn from the centre 
to the lowest angle, and to the two alternate angles; 
and all these lines and sides will be equal to each 
other both in the object and representation ; and if 
any other lines parallel to any of the three radii 
should exist in the object, and be represented in the 
picture, their representatipus will bear to one 
•another, and to fhe rest of the sides of the cube, the 
same proportion which the lines represented bear to 
one another in the object. 

** If any one of them, therefore, be so taken ns 
to bear any required proportion to t/r object, for 
example, 1 to 6, the others also will bear the same 
proportion to their objects; that is, tlie lines pn- 
calld to the three radii will be reduced to a scale. 


** I omit the demonstration of this, and some 
other points, partly for the sake of brevity, and 
partly because a geometrician will find ne difficulty 
in demonstrating them himself, from the nature of 
orthographic projections and a person, |rho is not 
a gebmetrician, would have no interest in reading a 
demonstration. * ' 

** For the s^e reason, it is unnecessary to show 
that the three angles at the centre are equal to one 
another, and each equal to 120 degrees, twice the 
angle of an equilateral triangle ; and the angle con¬ 
tained between any radius and sjde is GO degrees,' 
the supplement of the above, and equal to the angle 
of an equilateral triangle. 

** In^models and machines, most of the lines are 
actually in the three directions parallel to the sides 
of a cube, properly placed on the object. And the 
eye of the artist should be supposed to be placed at 
an indefinite distance, as before explained, in a dia¬ 
gonal of the cube produced. 

DEFINITIONS* *■ 

** Tlie last mentioned line may be called the iine 
of right, 

" Let a certain point be assumed in the object, 
as, for example, C, Fig. 1, and' be represented in 
the picture, to be called the reguiaiing point .— 
Through that point on the picture may be drawn o 
vertical line, CE, and two others, CB, CG, con¬ 
taining with it, and with one another, angles of 120 
degrees, t^ be called the isometrical tines, to be 
distinguished from one fjipother by the names of the 
vertical^ th^ dexter, and the rinister lines. And 
the two latOT may be called by a common name— 
the horizontal isometrical lines. Any4^1^er lines, 
parallel to them, may be called respectively by the 
same names. Tlie plane passing through the dexter 
and vertical lines, may be called the dexter isome^ 
Meal plane ; that passing through the vertical and 
sinister lines, the sinister plane ; and that through 
the dexter and sinister lines, the horizontal plane. 

By the use of the following simple apparatus. 
Fig. 2, the representation of these lines in the ob¬ 
jects may be drawn on the picture, and measured to 
a scale, with the utmost facility, the point at the 
extremity being first found, or assumed.''^ The po- 

** * It is uniiereasary to ctcficrib? the firawingj^blo any 
further than by observing, that it ought to be so contrived as 
to kee[i the paper steady on which tlie dra^ng is to be 

lliTo should be a ruler in the form of the letter T. to 
slide on one side of the drawing-table. The ruler should bo 
kept, by small prominences on the under side, from being in 
immediate contact with th^paper, to prevent its blotting the 
fresh drawn hues as it slides over them And a second ruler, 
by means of a groove near one end on its under side, should 
he made to slide on the ftrst. The groove should be wider 
than the breadth cf the first ruler, and so fitted, that the 
second may at pleasure he put into either of the two positions 
represented in the plate, Fig 2, so as to contain with the 
former ruler, in either position, an angle of CO degrees. The 
groove should be of such a size, that when liU shoulders, A 
and II. are in contact with, and rest against the edges o* .he 
first ruler, the edge of the second ruler should l oincide with 
J) £, the side of an equilateral triangib described on D G, a 
portion of the edge of the first ruler: and when the .shoulders, 
B and C, rest against the edges of the first ruler, the edge of 
ihe jtccond should lie along C* K. the other side of the equila¬ 
teral triangle. *Tho second ruler should have a little foot at 
K. for the same purpose as the promiiif'iices on the first ruler, 
and iioth of them should have their edges divided into inctfes, 
and tenths, or eighihs of Cliches. 

' It would he coii\eiiient if the sei'oiid ruler had also ano¬ 
ther griHive. It h. so fonned that when the .shoulders, R anilS, 
uro 111 coiiiact with the edi^es uf (he lust ruler, the second 
should he at right angles to it For representing cirytej in 
their proper pnsHioris, the writer made use of the inner edge 
of nms cut <>iit from raids, into numietriAal ellipses, ‘is ro 
pre.srnted in Fig. 5 . ol llie^e bo hod a series of different 
S 1 /.C.S, corresiioudmg to his wheels. Stich a series might be 
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sitioQ of any point in the picture may be e«*uiily 
found, by measuring its three distances, namely, 
brat, its perpendicular distance from the regulating 
/iorizonta^ plane^ (that is, the. horizontal plane 
passing through the regulating point,) secondly, the 
perpendicular distance of that point where the per- 
pendiculat meets the horizontal plane, from thp re¬ 
gulating dexter line; anii^thirdlyeof the point where 
that perpendicular meets the dexter line from the 
regulating point; and then taking ^hose distances 
reduced to the scale, first, along the dexter line, 
secondly, along the sinister line, and thirdly, along 
.the vertical line, in the picture. These three may 
be called the deJflcr distance of the point, its sinis^ 
ier distance^ and its altitude. And it is manifest 
they need not he taken in this order, but in any 
otlier that may be more convenient to th9 artist, 
there being six ways in which this operation may be 
varied. 

If any point in the same isometrical plane with 
the point required to be found, is already repre¬ 
sented in the picture, that point mayj>e assumed 
as a new Regulating point, anjji the point required 
found by taking two distances'; and if the new as¬ 
sumed regulating point is in the same isometrical 
line with the point, it is found by taking only one 
distance. And this last simple operation will be 
found in practice all that is necessary for the deter- 
jmination of most of the points required. Thus any 
parallelopiped, or any frame work, or other object 
with rafters or lines lying in the isometrical direc¬ 
tions, may be most easily and accurate^ exhibited 
on any scale required. But if it he necessary to 
represent lines in other difbetions, thfiy will not be 
on the same scale, but may be exhibiwi, if straight 
lines, b^^^ing the extremities as above, and draw¬ 
ing the^me from one to the other; or sometimes 
more readily in practice by help of an ellipse, as 
hereafter described. 

If a carved line be required, several points may 
be found sufficient to guide the artist to that degree 
of exactness whicli is required. 

** The method of exhibiting the representations of 
any machines, or objects, the lines of whicli lie, as 
they generally do, in the isometrical directions; 
that is, parallel to the three directions of the lines 
of the cube, is as has been already shown; and 
likewise the mode of representing any other straight 
lines, hj^nding theig extremities; or curved lines, 
by finding a number of points. 

* ** But in representing machines and models, there 

are not only isometrical lines, but also many wheels 
working into each other, to be represented. These, 
for the most part, lie in the isometrical planes. And 
it is fortunate that the picture of a circle in any 
one of these planes is always an ellipse of the same 
form, whether the plane be horizontal, dexter, or 
sinister; yet they are easily distinguished from 
each other by the position ip which they are placed 
op«^heir axK, which is an isometrical line, always 
coinciding with the minor axis of the ellipse. 

** This will be obVious from considering the picture 

nil by help of the concentric ellipscii in Fig. .5; but he thinks 
that it would he an easier way to make use of that aet of 
1 ‘uiireiitric ellipses as they stand, by putting tiieiii in the 
proper place under the picture, if the piiper on which the 
ilr.iwmi; inaclc be thin enough for tlie lines to be traced 
llirough, a** by the iiclp of tliem Ihe^cvcral concentric circie.s 
will go to tlic ri'prcscnt.itiun of one whit h niiglir be drawn at 
ouce It Li dilVicuU to execute them separately with .huIU- 
cient accuracy to make them corrcspund J*or lliii purpose 
a sep .rate plate of Fig slioiild lie bad, and one edge of the 
paper on the drawing table shioild be loose to admit of the 
CLiiceiilfic ellipses being slid undci it to the proi>er plare. 


of a cube with a circle inscribed in each of its planes, 
Fig. and considering these circles as w heels on 
an axle. It further appears from the nature of or¬ 
thographic projection, that the major axis of the 
ellipse is to^he minor axis, as the longer to the 
shorter diagonal of the circumscribing parallelo¬ 
gram, that is, (since the shorter diagonal divides it 
into two equilateral triangles,) as the square root of 
three to one ; as appears from Euelid, Lib. I. Prop. 
47: and since the sum of the squares of the con¬ 
jugate diameters in an ellipse is always the same, if 
we put a/ 1 for the minor axis, the a/ 3 for the 
major, and t for the isometrical diameter, we shall 
have 2 i* = 1 + 3, = 4, and i — a/2. t 

** Therefore the minor axis, the isometrical dia¬ 
meter, and the major axis, may be represented re¬ 
spectively by a/1, a/2, a/3, or nearly by 1,1*4142, 
1*7321 ; or more simplv, though not so nearly, by 
2 ^, 40, 49. 

*Mf in any case it should become necessary to 
represent a circle, which does not lie in an isome¬ 
trical plane, we may observe that the major axis 
will be the same in whatever plane it lies; and it 
will be the picture of that diameter, which is the 
intersection of the circle with the plane parallel to 
the picture, passing through its centre. And the 
major axis wilA)ear to the minor axis the prtmor- 
tion of radius to the hine of the inclination of the 
line of sight to the plane of the circle. We may 
observe further, that the diameters of the ellipse, 
which are togthe major axis, as a/2 to a/3, when 
such exist, are isometrical lines. 

“ And the representation of every other line 
parallel, and equal to any diameter of the circle^ 
may be exhibited by drawing it equal and parallel 
to the corresponding diameter in the ellipse. If it 
should be desired to divide the circumference of an 
ellipse into degrees, or any niiinher of parts repre¬ 
senting given divisions of the circle, it may be done 
by the following method :— 

** Let an ellipse be drawn. Fig. 6, and on its 
major axis, A, O, a circle described, with its cir¬ 
cumference divided into degree or parts in any de¬ 
sired proportion, at B, C, D, £, F, &c. from which 
points draw perpendiculars to the major axis. Th^y 
will cut the periphery of the ellipse in correspond¬ 
ing points. It would he difficult, however, in this 
way, to ^ark, with sufficient accuracy, the degrees, 
which he near the extremities of the major axis. 
But the defect may be supplied-by transferring 
tliose degrees in a similar way, from a graduated 
circle, described on the minor axis. In this manner 
an isometrical ellipse may be formed into an isome¬ 
trical circular instrument, or an isometrical cOmpass, 
which may show bearings or measure angles on the 
picture, in the same maimer us a real compass or 
circular instrument would do in nature. 

It ma^be often useful to have a scale to mea¬ 
sure distances, not only in the isometrical direc¬ 
tions, but in others also. And this may be done by 
a series of similar concentric ellipses, as in Fig. 7, 
dividing the isometrical diameters into equal por¬ 
tions. The other diameters will be so divided as 
to serve for a scale for all lines parallel to them « 
respectively. , 

** Thus in the isometrical squares, exhibited in 
Fig. I, distances measured on the longer diagonal, 
or its parallels, would be measured by the divisions 
on tlie major axis, those depending on the shorter 
diagonal hy the divisions on the minor axis. 

To describe a cylinder lying in an isometrical 
direction, the circles at itb extiemities bhould be 
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repreiented by the proper isometrical ellipses, and 
two lines touching both should be drawn ; and in a 
similar way, a cone, or frustum of a cone, may be 
described. A globe is represented by % circle, whose 
radius is the semi-major axis of the ellipse repre¬ 
senting a great circle. 

** It would not be difficult to devise rules for the 
representation of many other 'orms which might 
occur in objects to be represe ^d. But the above 
cases are sufficient to include almost every thing 
which occurs in the representation of models, of 
machines, of philosophical instruments, and, indeed, 
of almost any regular production of art. 

To give such a representation of an Etruscan 
vase as would enable an artibt to model it exactly, 
would be exceedingly easy. Let a vertical line be 
drawn to represent the axis of the vase, Fig. 8, and 
let points be taken in that axis, corresponding to 
the centres of the principal circles of the vase; 
tliroiigh wliich the horizontal isometrical lines may 
be drawn, representing the radii of those circles, by 
the help of which the isometrical ellipses represent¬ 
ing tliem are easily drawn. These will become a 
complete guide to the artist. He may assist himself 
by looking at the object along the line of sight, and 
then, if he has any skill in drawing^ he will find no 
difficulty in tracing the outline from one of these to 
the other, with sufficient correctness. If he is un¬ 
skilled In the art, of course he must be at the trouble 
of finding a larger number of ellipses to guide him. 
And in a similar manner, any solid Torined by the 
revolution of a plane figure round one of its sides 
may be represented/’ Other examples will be given 
on a future occasion, as well as more practical hints 
for the practice of this subject. 

NATURE OP SOILS. 

MINERAL SOILS. 

i. Clayey iSot/s.—Although the word clay is 
commonly applied to any sort of earthy mass which 
cun be formed into a compact ball by kneading it 
with water, it by no means follows that every earth 
which is so characterised is the same in other 
respects. Some sorts are exceedingly sterile, whilst 
others are fertile, and others are soft and ductile, 
and more readily part with water. Again, there 
are some sorts, such as pipe clay and fulldr’s eartli, 
which are but slightly cohesive; others, again, are 
60 extremely viscid and tenacious, as to be capable 
of being drawn out into threads; others imbibe 
water so readily, as to be easily cut with a sharp 
instnigient; and others are so firm, hard, and 
compact, as scarcely to admit of being softened by 
means of water. Besses the diflerence of clayey 
soils in these respects, there is no ftss diversity in 
their colors and textures, they being fou|\d of various 
shades of red, blue, yellow, and white; and of all 
degrees Of compactness and density. All fertile 
clayey soils are said to contain more or less lime in 
the state of carbonate; and in the red, blue, or 
yeUow clays, termed f«7/, there being no lime, and, 
at the same time, a large proportion of iron—they 
are very sterile. In all cases, indeed, clays are 
naturally barren, from their adheVing together in 
masses, except in rare seasons, when summer is so 
divided between rain and sunshine, that they are 
kept in a medium degree between dryness and 
moisture. It has been proposed to improve soils 
of this kind in many different ways, so as to render 
them fit for the purposes of the gardener. One of 
the most effectual methoiis of improving a stiff clay 


soil in lightness, is repeatedly digging and stirring 
it, when it is neither too wet nor too dry; for, by 
stirring it when wet, it is more apt to be injured 
than ameliorated, the working rendering' it more 
tough and cohesive, as is well known to brick 
makers, and in the potteries. Ridging up such 
soil/ during winter, to expose them to alternate 
frosts and thaws, though k^nerally practised, is not 
always benefic^l, for this renders some soils more 
stiff, while there can be no doubt it improves others. 
From these different and opposite effects having 
been locally observed, a question has arisen in 
books as to the utility of the pracrjji!e. The problem 
can only be solved by trial; for even the most 
experienced could not, on mere inspection, tell 
whether* a clay soil would be benefitted, or the con¬ 
trary, by winter ridging. Sand or coal ashes, 
unless laid on in very great quantity, will in many 
cases have more tendency to bind clay soils together, 
than to loosen their texture ; on the same principle 
that sand is employed to strengthen the cohesion of 
mortar. By far the most effectual way^of amelio¬ 
rating clay soils, is* that recommended by the ex¬ 
perienced Mr. Stafford, of thoroughly burning 
them, on the principle first brought into notice by 
Switzer, about a century ago. He forms a trencu 
eight feet wide and three feet d^ep; filling it to the 
brim with faggots and brushwood, held down by 
roots of trees and stumps, according to the quantity 
of clay to be burnt. Taking advantage of fine 
weather, these materials are set on fire, and then 
the clay i^ich has been dug out is piled up over 
the wood. As the fire Jicconies stronger, more clay 
is thrown on the heap, so as to form an embank¬ 
ment with the surface soiW In dry weather little if 
any additional fuel will be required, it may 

be occasionally stirred. As soon as the fuel is 
burnt out, and the violence of the heat lias subsided, 
he spreads out the burnt clay, taking care not to 
break the lumps. The burning may be conducted 
close to any crop, or tree, without danger; and 
cluy cannot, he thinks, be burnt too much. The 
advantages are, that the burnt clay in the proportion 
of about one-third mixed with the other soil is 
rendered so rich, that no manure will be required 
for four or five years, and indeed it causes fur the 
first two years rather too luxuriant a growth. The 
cluy is rendered as pliable as burnt chalk, and is 
admirably fitted for holdiffg juft the'^x^quisite 
quantity of moisture, and no mor«, particularly K 
it be not broken too small or pulverized. It has 
the best effects in destroying wire worms, and other 
insects, as well as weeds; and **on whole quarters,” 
he says, ** where the process was performed years 
ago, 1 have scarcely observed either slug or snail.” 

2. Sandy Soils ,—In soils denominated sandy, 
when the proportions of clay, loam, or other earthy 
substances, cause them to apjiroach nearly to that 
of the sand, the heavier sorts of this description 
ore formed. When these earthy materials ^iter 
only in small proportion, the light sandy soils are 
formed ; and when there are hardly any of these 
earthy materials at all, the soil is a loose blowing 
sand, UBualljir of a white or brownish color. The 
proportion of vegetable matters, intermixed with 
the different soils of the sandy kind, are not less 
various, producing ^at differences of quality, par¬ 
ticularly in relation tu the important particulars of 
texture, heat, and moisture. The openness, for 
example, and want of adherence in such*soils, 
while allowing more readily the admission of heat, 
and of water, permit them also to be carried off 
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more easily and rapidly, and hence rain and sun¬ 
shine do them leas permanent benefit tlian more 
retentive soils. Sandy soils, thus deficient in cal- 
Gareous, Aayey, and loamy materials, must be 
ameliorated by supplying these, by means opposite 
to those ftrcomtnended for* improving clayey ^uils. 
Accordingly, it is recomyiended^when possible, to 
spread over them such portions of clay, or other 
adhesive materials, as may be conveniently pro¬ 
cured. When clay cannot be had, peat may be 
substituted, which in some ca^es ^wiil be f(Aind 
superior to clay. But perhaps the best dressing 
for soils of this description will be fotind in strong 
composts of animal and vegetable manure, mixed 
with such earths as can be procured, particularly 
clay and marl. One method of improi^g the 
texture of such soils is the continued tread of 
animals, such as sheep, which may be* folded in 
any part of the garden where sand prevails, and fed 
on turnips. Their dung will at the same time tend 
much to enrich the soil. . 

3. Vhdlky Soils ,—Chalky soils abound in many 
parts of the British Empire, and are no less various 
in quality, than we have already seen to be the case 
with elayey and sandy soils. By subjecting them 
to a red heat, lim^ is produced, from the expulsion 
of their carbonic acid gas. They are found of 

^various degrees of hardness and friability, and vary 
much with respect to vegetation. In our endeavors 
to ameliorate these kind of soils, the chief indication 
to be fulfilled will be to supply vegetable matter, 
and to improve the texture. In the thinner or 
light calcareous soils, clay or clayey marl, and the 
vegetable recrements deposited in wflt or swampy 
situado^^pnay be applied with benefit. On the 
contra^^n those which are heavier, it will tend to 
improve their texture, and render them more open, 
to spread over them a quantity of sandy loam. To 
these may be added composts of various vegetable 
and animal manure, ashes, soot, malt-dust, and the 
like, according to the convenience of procuring 
them. Soils of this nature are capable of being 
improved very differently, in proportion as they 
are more or less heavy. The light and moulder¬ 
ing* chalky soils readily admit of the means of 
amelioration just pointed out; while those which 
are of a more heavy and solid quality, allow of 
them j(^^o||8iderq];)le difficulty and trouble. In 
digging anci tweaking up chalky soils, great attention 
’ is requisite to the proper seasons; for if the digging 
be deferred till a dry season, the texture will be so 
bound and hard, that it will be found nearly im¬ 
practicable to work them 4ill they are softened by 
rain. 

4. Marly These soils are less common 

perhaps than any of the other sorts which have 
been already noticed. They are very similar in 
property, as well as in d^ect, to chalky soils, but 
ijgp rarely^o dry and sterile, as the latter are 
occasionally found to be. They are apt to be wet 
and heavy, and require in that case to be similarly 
treated for heavy clayey, and chalky soils. Similar 
attention will likewise be required, with respect to 
the seasons at whRh marly soils can be worked vrith 
the most benefit, so as to improve their texture. 

5. Basaltic and Graniti% Soils ,—Basaltic soils, 
or such as occur in districts where basalt, or whin- 
stone, forms the underlying rock, are generally 
found to be extremely fertile, on account, as it is 
supposed, of the carbonized materials produced 
during the igneous or volcanic formation of the 
rocks, as maintained by geologists. Granitic soils. 


on the other hand, or such as occur where granite 
or any of the rocks (except limestone,) termed 
primitive by geologists, are found underlying, 
almost uniformly exhibit sterility, owing, perhaps, 
to the want of carbonized materials ; such rof^ks 
having been, as it is supposed, produced, not by 
igneous fusion, but by deposition from water. Inm 
generally ^bounds in both basaltic and granitic 
soils ; but in the former tliere is fertility ‘in spite of 
the iron, while in the latter there can he little 
doubt that it adds to the sterility. The best mode 
of improving granitic soils, besides that of giving 
abundance of manure, is to burn them, us recom¬ 
mended by Mr. Stafford fur stiff elays; fur by this 
means the niiturul effects present in basaltic soils 
are successfully imitated by art. 

VKGETAllLIS SOILS. 

1. Loamy Soils ,—The variety in the colors of 
soils which are termed loamy, seems, in many in¬ 
stances, to be produced by the union or mixture of 
metallic substances, in greater or less proportions, 
and in more close, or more lax statics of combina¬ 
tion, with these ; while, in other irislances, it arises 
from earthy salts, such as sulphate of uluinina. The 
colors arising 4from metallic inipregnatious of iron, 
are, for the most part, reddish approaching to brown, 
the color of one of the oxides ot iron ; while, in the 
case of earthy salts, they are most commonly bluish, 
containing, jiowever, some of the black oxide of 
iron, as proved by burning, when this is converted 
into the red oxide, and renders the burnt soil more 
or less reddish, like a brick. These, however, 
though the most obvious causes of variety of color 
in loamy soils, are not the only causes; fur they 
are much influenced in their appearances, as well as 
in other qualities, by the different pro))ort|on8 of 
vegetable or animal mutter wbieli they contain, and 
the different states of decomposition and decay to 
which they have been carried by length of time, 
cultivation, and other means. It is said, that in 
situations where loamy soils have beim but little 
disturbed, and, consequently, little changed by the 
artificial additions of either animal or vegetable sub¬ 
stances, and those which they naturally contained 
not having advanced to the stage of perfect solution 
and d^ay, they are generally found to be of a light 
brown color, and are termed kazel loams, f)n the 
other hand, where much culture has been employed 
for a length of time, and large applications have 
been frequently made of animal and vegetable mat¬ 
ters, the natural and artificial materials of these 
kinds having proceeded more nearly to the state of 
perfect dissolution and destruction, produce a color 
nearly appr^iching to bkek; examples of which 
are common in old gardens. Peculiar loamy soils 
are met vSith near the sea-coast, or on the banks of 
large rivers communicating with it, and are, in 
general, very rich and fertile. Such soils are com¬ 
posed of a fine sort of sand, calcareous matter in a 
high state of tenuity, from the attrition or rubbing 
down of different kinds of shells and other marine 
productions ; and particularly froiti the dissolution 
of various seg-weeds and innumerable marine ani¬ 
mals, such as star-filh, which have perished and 
decayed there when the sea rose over that portion 
of the soil. All these materials have been gradually 
deposited, become incorporated with the warthj 
materials, and form a rich loamy soil. Loamy soils 
being in general tenacious, or more friable and mel¬ 
low than clayey soils, are consequently capable of 
being more easily improved, with less expense, and 
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can also be worked at almost any season. The 
kinds and quantity of manure to be given must de¬ 
pend, in a great measure, on their natural fertility; 
some very rich loams requiring little, if any, as 
over manuring will be more apt to jfrodace leaves 
and stems than flowers, while less rich loams will 
require occasional dressing, according to the sorts 
of plants cultivated. 

2. Peaty Soils ,—Soils of this description vary 
much in their qualities, according to the other in¬ 
gredients incorporated with the peaty matter, and 
more particularly from the nature of the subsoil.— 
When the peaty matter greatly abounds, they are 
peculiarly barren, owing, it is probable, to the dele¬ 
terious influence of the recently-discovered chemi¬ 
cal substance, creosote—the preservative principle 
in peat, as it is in tai and mummy-bitumen, which 
prevents both animal and vegetable substances from 
putrefying, and which acts as a poison on both living 
animals and vegetables, by coagulating their albu- 
minous juices. As creosote combines with lime, 
there can be little doubt that the benefleial effects 
which have been proved by experience to result 
from dressing .peaty soils with lime, ought to be 
ascribed to this combination neutralizing the dele¬ 
terious effects of the principle. Whether it may be 
advisable to mix quicklime with peA, in preparing 
composts for American and other plants, must be 
ascertained by careful triab. Shells, chalk, and 
marl, indeed, and other carbonate of lime, have 
often been found preferable to quicklime, on the 
large scale in such soils. 

CASTING BRONZE STATUES. 

After the artist has finished the model of the full 
size, he takes a mould of it in stucco; tlie separate 
pieces of this mould must be of such a size and 
form, as to part freely from the model. 

The outside of this mould is now smoothed down, 
and that they may the more easily be put in their 
proper places again, each part has a number cut on 
the back of it; these are now oiled, and a cast is 
taken off the outside of them : this large outer case 
is made to part asunder in two pieces, if the ligure is 
not very large; the numbers cut in the back of each 
small piece, will have made a corresponding mark 
on the inside of the large outer case; this«,enables 
the artist to place the parts in the outer case as he 
takes them from the model. 

Let us suppose that the whole parts of the mould 
are placed in the two outer cases as they ought to 
be, so that if the two were put together, they would 
be a mould fit to cast a solid figure; but this is not 
what is wanted, and a mould of stucco is only fitted 
for casting wax or stucco figures, as itovill not stand 
hot metal; therefore, the artist lines the two half 
moulds with a sheet of wax of the thickn%8s that he 
wants the metal to be, taking care that the wax is 
pressed properly into the mould that it may have a 
complete impression of it; the edges of each mould 
are smoothed that they may fit one another. 

The whole ip now filled with loam to form the 
core, having proper vents left to convey out the gas 
that may arise from the hea^d metal actihg on the 
core. The core is abo supported by having bars of 
iron laid into it, bent to fit the form of the figure ; 
the two halves are now joined, and the whole set on 
end the outer case is now taken off from the 
mould, and ciich of the smaller pieces removed from 
the wax. Corrections are then made by the artist 
on thid wax figure. 


Long pencils of wax are attached to all the parts 
of the figure, from which the air will require to ba 
taken ; these are connected with the vents. 

The founder now commences by coatigg over the 
whole with what he intends to be the inner surface 
of his mould, which iq generally clay-water, and 
powdered charcoal; loam is applied after the first 
coat is dry, and increased dn thickness until enough 
has been applied; the whole is now built round 
with brick, anfi strongly bound with screw-hoops, 
to prevent the mould bursting with the weight of 
the metal. 

The whole is now dried with small fires, placed- 
round and below it; after a shorf time, these fires 
arc increased to melt out the wax, which runs into 
vessels placed to receive it. When the wax is all 
out, the fires are increased until the mould is heated 
to redness; it now requires to be treated the same 
as any other loam mould, that is, put into a pit and 
the sand rammed hard all round it to prevent the 
possibility of the metal either bursting or otherwise 
making its lescape from the mould ; the core must 
also be well secured jn its place, to prev^t it from 
shifting or being buoyed up by the fluid metal. 

A fter the metal has been run into the mould and 
cooled, the outer materials of the mould are taken 
off, and the surface of the figurci cleaned, the artist 
resumes his labour by cutting off the gates, vents, 
&c., making good any deficiencies by indenting,« 
pinning, and pairing away any roughness until it is 
complete in all its parts. 

THE INFLUENCE ©F FERRO-CYANATE 
i)F POmSlI ON IODIDE OF SILVER. 
Mii. R. Hunt, the author of this pape^j^^ing en¬ 
gaged in experiments on that variety of pliotogra- 
pliic drawing which is formed by the action of the 
liydriodic salts on the darkened chloride of silver, 
with a view to the removal of the iodide, formed by 
the process, from the paper, was led to observe 
some peculiar changes produced by the combined 
influences of light and the ferro-cyanate of potash. 
He found that the ordinary photographic paper, if 
allowed to darken in sunshine, and then slightly 
acted on by any hydriodic salt, and washed, when 
dry, with a solution of the ferro-cyanate of potash, 
became extremely sensitive to light, changing from 
a light brown to a full black by a QBLomeqj^^expo¬ 
sure to sunshine. Following out thi| result, it was 
discovered that perfectly pure iodide of silver was 
acted on with even greater rapidity, and thus it be¬ 
came easy to form an exquisitely sensitive photo¬ 
graphic paper. The method recommended is the 
following:—Highly glazed letter paper is washed 
over with a solution of one dram of nitrate of silver 
to an ounce of distilled water ; it is quickly dried, 
and a second time washed with the same solution. 
It is then, when dry, placed for a minute in a solu¬ 
tion of one dram of the hydriodate of jf&tash in 
ounces of water; and, being placed on a smooth 
board, gently washed by allowing pure water to 
flow over it, and dried in the dark at common tem¬ 
peratures. Papers thus prepared may be kept for 
any length of\ime, and are at any moment rendered 
far more sensitive than any known photographic 
preparation, exceptingi the calotype, which it quite 
equals, by simply washing it over with a solution 
formed of one dram of the ferro-cyanate of‘potash 
to an ounce of water. These papers may be waghed 
with the ferro-cyanate, and dried iij^ the dark: in 
this dry state they are absolutely insensible, but 
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they may at any moment be rendered senBitive by 
merely washing them with a little cold water. The 
paper is rendered quite insensible by being washed 
over with the abo\e hydriodic solution, and from 
the photograph thus fixqd, many copies may^be 
taken. The author then described the artWn of 
the spectrum on this pissparaticfti, and pointed out 
that the greatest etfect was produced by the least 
refrangible rays; but that all the^rays, excepting 
the extreme red, acted with considerable energy. 
The impressed spectrum was, in ull/:ases, distinctly 
. colored from end to end ; and it was found that the 
colors of superpVsed media left a corresponding tint 
upon the paper, but, unfortunately, as the paper 
dried the colors faded. These results briim nearer 
thi probability of being enabled to produc^ventu- 
ally photographic pictures in their native colors. 
The spectra formed on these papers w€re all sur¬ 
rounded by a marked space, which was protected 
from the influence of the dispersed light, exhibiting 
another proof of the fact noticed before, by Sir 
John He^chel and the author, that a class of rays 
having peculiar negative properties emanate from 
the edges of the sun. Some*8pectra and numerous 
specimens of these drawings were exhibited.— 
Meeting qf the British Aseoeiation. 

• IlECENT VOLTAIC COMBINATIONS. 

{Continuation of Mr. De Muleym't Papier partly imerted in 
our la^t J^umber.) 

The author stated that from the period 9f the great 
discovery of Volta up to •the period of the grand 
achievement of Sir Humphrey Davy im the decom- 
poiitionof the alkalies^but little improvement had 
been in the development of the powers of 

the voltaic battery—at that period, great effects 
were only produced by gigantic means, which re¬ 
quired an enormous expenditure, and therefore could 
only be got up by public institutions. Since the 
period alluded to, the battery bad undergone various 
important improvements in the liands of Wollaston, 
Hare, and Faraday, which had the effect of dimi¬ 
nishing its size and expense materially, without 
lessening the power. In 1828 and 1829 llecquerel, 
the distinguished French chemist, discovered the 
possibility of keeping up the energy of the combin¬ 
ation f or a lon g period, by the interposition of a 
diaphfagMr^n* sulphate of lime, or thin animal 
» membrane, aift two fluids, namely, solution of sul¬ 
phate of zinc, next the zinc, and of nitrate of copper, 
next the copper. Previously, the power of the 
battery always diminished after a very few minutes, 
which was a serious impediment to the progress of 
discovery by means of electricity; it was therefore 
^ grand step to have obtained a means of preserving 
the power for some hours. In our country. Pro¬ 
fessor Daniel constructed, in the year 1836, what 
he called thm ** Constant Battery,” in which a dia- 
pffagm was also adopted, and two solutions of 
sulphuric acid and sulphate of copper. Mullins’s 
” Sustaining Battery,” in which an alkaline solution 
next the zinc was used instead of an acid, and 
nitrate or sulphate of copper in solulion nexf the 
copper, (thus dispensing with acids altogether,) 
possessed still greater capa^lity of preserving or 
sustaining the electric energy, and had been made 
to do IP for months ; but none of these combina¬ 
tions presented the grand desideratum of great 
pnwtr in small space. Grove’s discovery suoiceeded 
tliese in 1838? but although this battery possesses 
great power, it had to be charged with concentrated 


acids, which in their subsequent decomposition 
produced fumes so noxious as to render it extremely 
dangerous if brought into general use; besides, the 
battery was not a sustaining one. Still Mr. Grove 
had made a great stride in the development of Mie 
electric force, and deserved much praise. 'Die 
author then referred to his late invention of die 
“ Calorilic Sustaining Battery,” by which the ener¬ 
gies of electricity might now be applied to various 
useful and important purposes, fur a vast power 
could be produced within so small a compass as to 
afford a certainty of the obtainment of suflicient 
force for locomotion, Stc, The author statedpthat 
with a series of three pairs of plates of six square 
inches of surface, six cubic inches of the mixed 
gases might be produced per minute, and electro¬ 
magnets charged in proportion; indeed, the power 
of the magnets, when so charged, was unequalled, 
and 4 great advantage was, that the power was ob¬ 
tained by extremely simple and economical means, 
and the Wtery could be made to retain its eneigics 
undiminished for any period required,—while there 
was a perfect freedom from noxious fumes or any 
other disadvantage. One cause of the immense 
force developed, was, that the author had obtained 
by his combinition the sum of the affinities in place 
of their difference. He added, that he saw a period 
rapidly approaching when our views of chemical 
relations must undergo si great change, for' it was 
impossible tw reeoncile many of the latest disco¬ 
veries—including his own—wiUi any of the theories 
at present in fashion in this country. It apfieared 
quite clear to him, as it did to many continental 
men of science, that electricity must be looked 
upon as the origin of all chemical action, and not 
chemical action of electrical. The author concluded 
by stating that he was still engaged in effecting 
further improvements in his invention, which would, 
he hoped, render the instrument more generally 
useful. 

MEDICAL RECEIPTS, &c. 

Leake's Patent Pills, —Made with colocyntb, 
sulphate of potass, and sulphate of peroxide of 
mercury 

Lips^ve ,—Put 8 ounces of good olive oil into a 
wide-mouthed bottle, and 2 ounces of the bloomy 
parts of aikanet root; stop (he bottle, and set it in 
the heat of the sun till it be of a fine crimson color; 
strain the oil clear into a pipkin with 3 ounces each 
of tine while wax, and fresh well-cleaned mutton or 
lamb suet; melt the whole by a slow fire, and when 
taken off add 40 drops of oil of rhodium or lavender, 
and pour it ii\|o email pots^ 

While Lipsalve is made the same way by leaving 
out the aikanet root. 

Liquid Soap, —Take 2 pounds of the best AlicAnt 
or Joppa soap, scrape it very fine, and put it into a 
gallon of the best spirits of wine, with half an ounce 
of good rosemary or lavender oil. Set the bottle in 
the heat of the sun for ten or twelve days, taking it 
in at night, and shaking it till tlic soap is dissolved ; 
then filter thropgh cotton. If properly made it will 
be transparent, and of ftie color of sack. The older 
the soap the better. Imitated by using common 
tallow soap and malt brandy, and is not so strong 
by half as the genuine. 

Mallhew's Injection for fistula, piles, He, is a 
nostrum composed of tincture of cantharides diluted 
with water. In many cases it may produce trouble¬ 
some and even dangerous irritation. 
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Matthew^9 PilU. —nOBtrum composed of equal 
parts of black hellebore root, white hellebore root, 
liquorice root, turmeric, opium, purified Castile 
Boap, and syrup of saffron, made inttf a mass with 
oil of turpentine, and divided into five-grain pills. 

Magnesia Waier^ or Aerated Magnesia fVaier, 
Is made by mixing 3 drams of carbonate of mag¬ 
nesia with 1 gallon of water, and impregnating it 
with ten times its volume of carbonic acid gas by 
means of a forcing pump, or soda water apparatus, 
or it may be made extemporaneously like soda 
water. It is a good antacid, and an ez^lent vehi¬ 
cle for antacid and lithontriptic medicines. 

Marsden\s Aniiscoriutic Drops.’^K solution of 
bichloride of mercury in the infusion of gentian, 
with a little spirit of wine to make it keep. 

MarshalVs Cerate. —^Take 5 ounces of palm oil, 
1 ounce of chloride of mercury, 2 ounces of nitrate 
of mercury, and ^ an ounce of acetate of lead; mix 
and form a cerate. It is a good stimulant for in¬ 
dolent ulcers. 

Mineral Metallic Cement. amalgam of tin- 
foil and quicksilver combined with iron filings finely 
levigated, for filling decayed teeth. 

Morisen^s Pills. —^Therc are two sorts ,of these 
pUls, No. 1, and No. 2. The firsttjire the smallest 
and darkest colored, and are composed of bitartrate 
of potass, aloes, and assafoetdia; the second are 
composed of the same ingredient, with the addition 
of gamboge. Morison says we cannot purge too 
much 1! 1 

Dr. Jformon^s Pills.-^k nostrum in imitation 
of Mofison’s Pills. 

Mosley's Pills.^k nostrum composed of rhubarb 
and ginger, made into a mass with conserve or mu¬ 
cilage. 

Norris's Drops. —A nostrum prepared by dis¬ 
solving potassio-tartrate of antimony in rectified 
spirit, disguised with some vegetable coloring mat¬ 
ter. Dr. Paris found no indications of opium. 

Norton's Drops.—k nostrum composed of bichlo¬ 
ride of mercury, disguised like the preceding. 

Nouffieur's Peeeipt for Worms. —^The following 
is the celebrated remedy, the receipt of which was 
purchased from Madame Nouffieur, by Louis XV., 
for a large sum of money, and published. Powder 
very ftndy, for one dose, 3 drams of the male fern, 
Ajspidium filix mas, and after the patient has been 
prepared the previous^ight by an emollient clyster, 
and a supper of panada, this is to be taken early in 
the morning, fasting: two hours after a bolus is to 
given, made of 12 grains each of chloride of mercury 
and scammony, and 5 grains of gambo$;e. This, as 
Dr. Good remarks, will probably kill either the 
tape-worm or the patient 1 

Pearl Water. —Put i pound of the best Spanish 
oil soap, cut or scraped very fine, into^a gallon of 
boiling soft water; stir the whole well, and let it 
stand till cold ; then add a quart of rectified spirit 
of wine, and \ ounce of oil of rosemaryr and mix it 
thoroughly. It ia reported excellent as a cosmetic, 
and for removing freckles. 

Pierre Divine. —A nostrum used for tooth-ache, 
composed of 3 ounces of burnt alum, mixed with 
1 ounce .of solution of ambonia, and colored with 
20 grains of vermillion. 

Boehe's Embrocation for Hooping-cough.—k 
nostrum, the basis of which is olive oil, with which 
is mixed, as stimulant ingredients, half the quantity 
of oil of amber, and of cloves. 


Eousseau's Drops. —^Take 12 ounces of white 
honey, 3 pints of hot water, dissolve the honey in 
the water, put the mixture in a matrass, and set it 
in a warm place. As soon as the fermdhtation be¬ 
gins, add 4 ounces of opium dissolved in 12 ounces 
or v^ter. Ferment for 'a month in a warm plqpe ; 
then strain and filler the liquor; evaporate till there 
remains only 10 ounces,* strain again, and add 4i 
ounces of alcohol. 

Rowland's Cephalwvm is disguised ether. 

Rowland's Kalydor is made by bruising 1 ounce 
of blanched biiter almonds with 5 grains of bichlo¬ 
ride of mercury, and adding by^iegrees j pint o^ 
rose-water, triturating well, and straining through 
fine muslin. It is by no means a safe preparation, 

Rouff^nd's Macassar (HI is made by boiling|any 
rancid oil with onions or garlic to take of the oad 
smell, and scenting with oil of roses, and coloring 
while warm with alkanet root. 

Reynolds's Specific for Gout and Rheumaiism.— 
This, like many other nostrums, was copied from a 
formula published by Want. Take 8 ouc-ices of the- 
fresh bulb of colchic'um, 16 ounces of sherry wine; 
macerate for eight or ten days in a gentle beat. 
Color it with syrup of poppies, and add rum to 
flavor it. Reynolds is said to Jiave killed himself 
by taking an over-dose of it. 

Rymer's Cardiac Tincture. —A nostrum which is 
composed, according to Dr. Paris, of an infusion oi 
capsicum, camphor, cardamom seeds, rhubarb, 
aloes, and castor in proof spirit, with a very small 
quantity df sulphuric acid. 

Powell's Diuretic Drops are made with 4 ounces 
of oil junipar in 1 pint of spirit of wine. 

Saline Draught. — A edinmon popular prescrip¬ 
tion. Take 1 scruple of bicarbonate 15 

grains of citric or tartaric acid, or ^ ounce of fresh 
juice, 2 drams of cinnamon water, 8 ounces of soft 
water, 1 dram of syrup of orange; mix as a re¬ 
frigerant. 

ScoWs Pills,—k nostrum composed of ^ pound 
of extract of aloes, and 1 ounce each of gamboge 
and powder of jalap; make a mass of tincture of 
senna, and divide into four-grain pills. 

Seidlitz Powders. —^Take 2 drams of potassio- 
tartrate of soda, and 2 scruples of sesquicarbonate 
of soda; mix, and dissolve in } pint of soft water. 
Then dissolve 35 grains of tartaric acid in quantum 
suffidat of water, and add this to tne lurmer solu¬ 
tion. It must be drank in a state Ci effervescence^ 
It is a mild cooling purgative; but it is not at all 
like the genuine Seidlitz Water. 

Seidlitz Water. —Tifjke 20^ drams of water, acidu¬ 
lated in the usual apparatus, with thrice its volume 
of carbonic acid gas, about 2 drams of sulphate of 
magnesia, 18 grains of hydrochlorate of magnesia, 
dissolve, and bottle for use. If it be wanted stronger, 
double the quantity of the sulphate and hydrocblo- 
rate of magnesia. " 

Seltzer Water. —^Take 20^ ounces of wate/im* 
pregnated by the usual apparatus with carbonic acid 
gas, and dissolve in it 4 grains of carbonate of soda, 
2 grains of carbonate of magnesia, and 20 grains of 
chlfiride of sodium. It is a mild purgative. 

Singleton's Aye Salves or Golden Ointment, is 
prepared with equal quantities of orpiment (sesqui- 
Bulphuret of arsenic) and prepared lard. 

Speediman's Pills are composed of aloe^ myrrh, 
and rhubarb, with the extract and volatile oil of 
chamomile. 
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BRAMAH’S HYDROSTATIC PRESS. 

Thib most valuable instrument possesses a power 
which BO other press can approach much less 
equal. The power indeed may be considered with¬ 
out limit, except the positive strengtli and tenacity 
of materials ; and as the whole is of solid iron, that 
will, in practice, scarcely form an exception. The 
press is represented in section in the cuts apper¬ 
taining to it; where No. 1, shows the longitudinal 
section ; and No. 2, an enlarged view of the working 

E arts. It maybe thus described, AAB, Fig. 1, 

I the frame, (as the view is but a section, it is to 
be Understood that there are four supports, and that 
the top and bottom of the press are of sufficient 
width to hold the substance to be pressed), consist¬ 
ing of a piece of cast-iron, C C, and a top piece of 
cast iron, B, the two being united by the wrought- 
iron bolts. A, A, which must have sufficient strength 
to resist the whole force of the press, the pressure 
being produced between the under surface of B, 
and the upper surface of an iron table, or follower, 
E: F is a strong metallic cylinder, in which the 
rammer, or piston, D, moves. To the upper part 
of this piston, the iron table, £, is fixed, by the 
motion of which upwards, the pressure is commu¬ 
nicated to the articles placed upon ii; L represents 
a cistern containing water; within this cistern is 
fixed a small forcing, or injecting pump, of which 
R is the piston-rod, and H the lever by which it is 
worked, a contrivance being introdudld for keeping 
the piston-rod vertical during the working : it con¬ 
sists of a guide, formed at the top, of the same 
standard, K, which supports the fulcrum, or centre 
pin, P, of the lever, H; the rod, N, which is part 
of the piston rod, slides through the socket; the 
part, O, of the rod is made open, to admit the lever 
to pass through it, a link being applied to unite the 
lever to the rod; 1 is a counterbalance for the 
weight of the )ever«. Fig. 2 is a section of the 
pump, on a larger Bcslei to show its interior struc¬ 
ture, R representickg the lower extremity of the 
iston rod ; it is iiirroimded by a collar of leather, 

, which is retained in its place by a tube, or per¬ 
forated screw, which admits the passage of the 
piston rod, H, .but which screws the two-cupped 
leathers with the metal ring, which is interposed 
between them, close down to a shoulder in the 
body of the injecting ipump, and thus renders the 
junction between tbe *injecting piston, H, and .its 
cylinder, water-tight*; the upper part of the screw, 
R, is excavated, to' fo^in a receptacle for oil; MM 
is the barrel, or chamber of the pump, in which 
the piston-rod does not dt; but the collar of leather, 
S, closely embracing the rod, will have the same 
effect of enlarging or tliroinishing fhe capacity of 
the chamber when the rod is moved and down. 
In the bottom of the chamber is a suction valve. 
N» which allows the water to enter into the barrel 
from the cistern, but will not permit it to return in 
the same direction ; it is fitted into the upper part 
of a tube, N, which is screwed jnto the lower end 
of the barrel: the valve itself consists of a metallic 
rod, at one end of which is a knob turned conical 
next the stem, so as accuf^tely to •fit the conical 
face of the hole into which it is put, the tailed is 
filed on one side, so that it does not entirely fill 
the cylindrical bole which it occupies, by which 
mealis a passage is afforded for water when the head 
of the valve is raised. A valve of a similar nature 
is placed at T, in the upper part of the pump, and 
beiii|r in the passiige wUch conveys the water from 


the pump, and through the copper pipe, B, to the 
cylinder, F, it allows the water to pass from the 
pump to the cylinder, and prevents its returning. 
At K, Fig. 2, is a safety-valve, which is loaded by 
a steelyard and weight, as shown at K, Fig. 1: this 
keeps the valve shut in the ordinary ^coarse of 
wolfing; but if the pressure should become so 
great as to endaifger the bursting of the pipes, the 
valve rises, an^ the water escapes. At I is a screw 
plug, or valve, at which the water is discharged, 
whan the press is to be relieved. When screwed 
tight, its couTcal end, or point, is forced into a 
corresponding socket, and prevents the escape of 
the water; but, on turning the screw back, the 
water is permitted to flow back into the cistern. 
The regl situation of this discharging valve is shown 
in Fig. 1, at S. The cylinder, D, is surrounded by 
a collar qf leather at O O : the leather is formed 
as shown in Fig. 2, being turned up to form a 
double cup, so that it resembles the cuff of a coat 
sleeve. Wheu in its place, it is kept distended by 
the coppef ring, P, entering the circulaj channel 
or fold, of the leather. This ring has a lodgment 
in a recess formed within the cylinder, F. The 
leather is kept down by a brass, or bell-metal, ring, 
Y, which is received into a recess formed round 
within the cylinder, as shown fti Fig. 2. The in¬ 
terior aperture of this ring is adapted to receive the 
cylinder, D, and thus the leather becomes confiiiP4i 
in a cell, with the edge of the interior fold applied 
to the cylinder, D, whilst the edge of the outer 
fold is iir contact with the interior surface of the 
cylinder, F. In this situation the pressure of the 
water, acting between the folds of the leather, 
forces its edges into cIosp contact with both, and 
makes a tight fitting ronnd the cylindeV^* yl as the 
pressure is increased, the leather is applied more 
closely, so as to prevent leakage under any circum¬ 
stances. The metal ring, Y, is truly turned in the 
lathe, as well as the cavity, or cell, formed for its 
reception; then, to get it into its place, it is divided 
by a saw into five segments. Three of the lines at 
which it is divided, point to the centre, but the 
other two are parallel to each other, and the ring 
is put into its place (after the leather and copper 
rings are introduced), by putting in the four seg¬ 
ments separately, and the one with parallel sides is 
pot in last. The cylinder, D, is then put down in 
its place, and ready for actiefh. 

This plan of a divided ring was fii 3t used by Mr. , 
Peter Kier, who, since the expiration of Mr. 
Bramah’s patent, has made several hydrostatic 
presses. In the original construction, the ring, or 
head, of the cylinder, which kept down the leather 
cup, was held down in its place by several screw 
bolts; but as these had to bear a greater force than 
the whole power of the press, they were frequently 
torn out, or strained, so as to cause leakage. The 
upper part of the cylinder above th^ ring, Y, is 
filled with tow, or other soft packing, impregnated 
with sweet oil, which ia confined .by a thin plate, or 
ring. This packing serves at once to supply the 
cylinder with oil, and to prevent the admission of 
any isubstanc| which might injure the surface of the 
piston. 

The pipe, B, is made of copper, and its joints 
are made as shown iuTFig. 3. The end of the pipe 
has a projecting piece soldered, or screwed, upon 
it, and this fits into a cavity formed in the metal of 
the pump, or cylinder, and it is forcibly pressed 
into its seat by a perforated screw, which screws 
into the cavity. The joints are rendered tight by a 
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leather ring, or washer, interposed between the end 
of the pipe and the bottom of the cavitj in the 
cylinder, or pump. 

The hydrostatic press is not liable to get out of 
order, but if any extraneous matter attaches itself 
to either«of the valves, their action wHl necessarily 
be suspended till it te removeti^; for this purpose 
the valves can be taken dht. The valve at T has a 
screw plug, 6, fitted over , it, and thy regulates the 
ascent of the valve; or, by nnscrewing the plug 
the valve can be taken out. To get access to^the 
lower valve, the lower piece, N, of the pump must 
*be unscrewed. Jhe discharging valve, 1, may also 
be examined by withdrawing its screw. 

The operation of this press may be very readily 
comprehended, by supposing the pump, cylinder, 
and connecting pipe, B, to be filled with water, and 
that an adequate supply of water is contained in the 
cistern, L. When the handle of the lever, H, is 
raised, it brings up the piston, H, which would 
leave a vacuum beneath, if the atmosphere did not 
force the grater through the lower, or sftction valve 
of the pump. The lever being then pressed down, 
the piston-rod, by descending, diminishes the ca¬ 
pacity of the pump; this causes the lower valve to 
shut, and forces the water through the valve, T, 
whence it passes, Ify the pipe, B, into the cavity of 
the great cylinder, F, and raises the piston, D, and 
•pressing-table, E, together with its load, a distance 
proportioned to the quantity of fluid injected. On 
the subsequent rise of the piston of the pump, the 
descent of the upper valve prevents thee return of 
the water, and consequentJg the fall of thp cylinder, 
D. A repetition of the same process ^jects more 
water, and the pre8aure»may, in this manner, be 
carried4j^^>i(great extent. When it is proposed to 
relieve the action of the press, the discharge valve, 
I, must be opened by turning the screw back ; the 
water then escapes out of the press into the cistern, 
L, and, consequently, the table, E, and the cylinder, 
D, descend by their own. weight, restoring the 
engine to its original situation. 

The mechanical effect of the hydrostatic press 
will admit of an easy calculation; for it is known, 
that if there be a mutual communication between 
two columns of any fluid, whatever pressure or 
effort may be exerted on the one, will be transmitted 
to the other in a ratio proportional to the respective 
area of es2h-«aelumnConsequently the proportion 
^of the area of• the injecting pump to that of the 
cylinder, constitutes the hydrostatic power of the 
press, and the mechanical effort exert^ on the in¬ 
jecting pump is transmitted to the cylinder, D, by 
the intervention of the fluid,*in a ratio proportional 
to their comparative areas. If the diameter of the 
piston, H, be one quarter of an inch, and that • of 
D one inch, that is to say, four quarters of an inch, 
one pound lodged upon the piston rod, 6, will be 
in equilibrio^ith sixteen pounds lodged upon the 
tab!% £, the weights of the parts of the engine 
attached to, and qioving with each piston, being 
respectively included. And if the length of the 
lever, P H, be fifteen inches, and the distance be¬ 
tween the centres of motion, P O, of Jtheir action 
upon the piston rod two inches, one pound at the 
end of H will gain an advantage of 7i times, when 
compared with that at N. Instead, therefore, of 
* sixteen pounds, upon the table, 6, being equal in 
effect to counterpoise this last action, there will be 
reqoiispd upwards of 120 pounds. But a man in 
this action of pumping, by a downward pressure, 
oiOi without difficulty, apply hia whole weight, and 


with great ease one-third, or one-fourth, of hia 
weight, suppose fifty pounds. In this case the pres¬ 
sure will be equivalent to fifty times 120 pounds, or 
6000 pounds^ that is to say, nearly three tons. 

To compare this engine with a screw in theory, 
it is necessary to inquire what fineness of thread, 
and length of lever, would afford a purchase of 120 
to one. Suppose the thread of a screw, substituted 
in the place of the cylinder, D. to be one-tenth of 
an inch thick, the distance from the top of one 
thread to the top of the next, will, in this case, be 
one-fifth of an inch. This is the space through 
which the weight must rise in one revolution of«£o 
screw; the power must, therefore, move through 
120 times that space, namely, twenty-four inches. 
A lever, or radius, four inches long, will describe a 
circle somewhat larger than this, and, consequently, 
such an engine would, in theory, be equal in power 
to the hydrostatic engine we have been describing. 

But when the subject is viewed practically, the 
difference between the two machines appears to bo 
very remarkable. All practical men know how 
very large a part of the force, operating by meana 
of engines, is employed in overcoming friction. 
Every one is aware of the extreme friction between 
solids, and the gery slight friction which takes place 
between the parts of fluids. This is seen in the 
common expedient of oiling the pivots of wheels, 
and in the very gradual decay of motion in fluid 
bodies, while ^olids moving upon each other atop 
at once as soon as the force is diminished to a 
certain degree. The screw is an organ peculiarly 
liable to friction, and this friction is always much 
greater than the whole of the re-acting force, tor 
there are few instances where a screw will return 
from extreme pressure, when the agency upon the 
lever is withdrawn. It is also to be considered, 
that the whole force of the weight, or resistance, 
acts directly upon the fiice of the thread of the 
screw, at the place where the motion is required to 
take place. It has not been ascertained in what 
degree this resistance, or friction, increases with the 
weight. In lighter actions, the' simple ratio has 
been inferred, but under more severe pressures, the 
two metallic faces exclude the greater part of the 
half fluid matter between them, and appear, by the 
magnitude of their resistance, to be attached to 
each other by a process of the nature of cohesive 
attraction. 


METEORIC IRON. 

In the room which occupies the north-eastem 
angle of the British Museum, one of those lately 
opened, is placed that larg^ mass of meteoric iron 
which was givefl to the Museum by Mr. Woodbine 
Parish; it ys part of the gigantic one which waa 
found, and still remains in the plain of Otumba, in 
the district of Buenos Ayres, in South America; 
the weight of this portion of it only is 1,4001b.; 
it is the finest specimen of the kind in Europe. 
Various theories have been advanced to account for 
the formation of these substances ; the hypothesis 
which supposed that meteoric formations, of which 
there are many'specfmeBS in this apartment, had 
their origin in our own planet, is now found unte¬ 
nable, and has been abandoned. The appearances 
of a thunder-storm and of a fire-ball have b^en 
ascertained to differ in various important respects, 
and it is vain to allege that they are formed on the 
ground by the action of common lightning; that 
th^ have been thrown up from the volcanoes is 
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equally difltcalt lo conceive { the ashei whidi are 
JH^Betied during the eruptiona of Yesuviaa and Etna 
MVOr bjr reaaon of their ligbtneMf been driven to a 
oopsiderabie height! bat there ia no pearer in nature 
^tiiat.ia known which poaaeaaea a anfficiency of pro¬ 
jectile force to propel aoUd maaaea many hundred 
miles through so dense a medium as the atmosphere. 
Xt uppears! therefore! likely that these phenomena 
derive their formation from other regions than ours. 
The bypotbesia whidi has supposed them to be 
generated in our atmosphere ia not attended with 
less difficulty; there are scarce any two persons 
wh^ have supposed the atmospheric^ formation of 
the meteorolite! that have agreed as to the manner 
of their formation. Laplace suggested the proba¬ 
bility that they might be thrown out from* the vol¬ 
canoes of the moon ; nor is it unlikely! as volca¬ 
noes have been discovered in that planet, and a 
projectile force equal in power to that possessed by 
ours would bo sufficient to propel fragments that 
might possibly reach the surface of the earth, the 
more especially, as no atmospherical resistance 
would be encountered, the moon being known to 
possess none. It is demonstrated by calculation! 
that if a body ponderate be projected from the sur- 
foce of the earth with sufficient fcgce to give it a 
certain velocity, it will never return; seven miles a 
minute is sufficient to accomplish tUa. From the 
moon the required velocity to produce such an effect 
is about four times as much as a ^annon-ball, so 
that though the probability may be against it, the 
supposition is far from impossible. It is, however, 
more likely that they are the fragments of comets, 
because those bodies, from their numbers, make the 
question of mere probability favourable to such 
hypothesis, as also, that from their nature they are 
subject to violent chemical changes, and from the 
comparative smallness of their dimensions a frag¬ 
ment thrown from them with any slight velocity 
would never return from the mass to which it ori¬ 
ginally belonged, but would traverse the celestial 
regions till it encountered some planetary or other 
body sufficiently ponderous to attract itself. All 
the masses of native iron which have been found in 
South America, and also in Siberia, have been as¬ 
certained by Howard, Klaproth, and Chladni, the 
Russian, who wrote an account of the Siberian mass 
of iron, to contain nickel, and exactly res^ble the 
iron found in the stones which have fallen from the 
atmosphere; there is not a doubt but they have the 
same origin, the more so, as it has been shown by 
the above celebrated men, that real native iron is 
distinguished from that of meteoric origin by the 
absence of nickel. 

CALICO PRINTING BY ELECTRICITY. 
ScAECBLT a week elapses without witnessing some 
fsatraqrdinary discovery in electricity; the following 
is ope which at present promises to be of consider¬ 
able value, if the time required to perform the 
process be not longer than the purposes of manu- 
ftctore will allow,—an entirely new application of 
the aeienoe is now proposed. This is nothing less 
than the pattern printingain innitaerable colors, 
of ealiooetand other piece goods, by the sole agency 
of the galvanic fluid, fos which letters patent have 
aln^j been granted to the Inventor. Ilie process 
may be thus briefly describedBoth in the old and 
new plana, the goods are previously immersed in a 
cheinieal solution, called a mordant (of which 
then an three, separate kinds), and which prepare! 


the doth for the reception of the colors. This 
done, the part to receive the impression of the 
pattern, is extended over a flat surface of platinum, 
to which the negative pole of a battery is attached. 
Upon the cloth thus arranged is placed the metallic 
pattern, formed for instance of a piece o&copper, a 
pieA of silver ai^ a piece of iron, the three ar¬ 
ranged in the shape of a flower, and fastened toge¬ 
ther by conv^ient means. A stream of voltaic 
electridty ia then conducted to this metallic pattern, 
with which the positive pole of the battery has been 
previously atttfiched, the cloth while the mordant is 
wet, acting as a conductor. Metf^ls form an oxydd 
or some other compound, by the agency of voltaic 
electricity; in consequence of which certain colors, 
depencknt on the mordant, are impressed on the 
cloth. In the instance we have named, the copper 
representing a leaf, would give out a green color, 
the stem of silver a brown^ and the iron a blue. 
By this process we are given to understand, that 
the most minute patterns may be printed with a 
degree of dbcuracy otherwise unattainable and that 
every description of piece goods may thus be printed 
with facility and success. 

PREPARATION OF THE GASES 
Thb preparation of coal gas, of oxygen, hydrogen, 
chlorine, and nitrous oxyde having been given 
in former parts of this Magaxine, the other gases 
only will be treated of. 

7b procure Nitrogen Gae, —ash a piece of beef 
well, and cut it into very, small bits ; put these into 
a tubulate^j retort and place them over a lamp. 
Now pour in some dilutui nitric acid, and insert 
the beak under a receiver standing on ni^ps^helf of 
a pneumatic trough. Nitrogen gas will come over, 
and All the glass or glasses. Nitrogen gas is some¬ 
what lighter than atmospheric air, of which it forms 
about three-fourths. It exists abundantly In nature, 
is the peculiar and almost characteristic ingredient 
of animal matter, the basis of the nitric acid, and 
one of the constituents of ammonia; it is capable 
of indefinite condensation and expansion, like at¬ 
mospheric air. 

Iodine Vupmr. —Put a small quantity of iodine 
into a retort, and hold it over a lamp: when heated 
considerably (about 300^) a very beautiful vapour 
or gas will come over, whicii may' bu- .cceived in 
jars on the pneumatic shelf, over wUer. 

Carbonic Acid Gae. —Into a glass tumbler put 
half an ounce of powdered chalk, and add to it a 
drachm of sulphuric add. Very little agitation will 
take place owing to the want of power which the 
acid has to diffbse itself among the particles of 
chalk. But if the tumbler be one-third filled with 
water, the acid will hastily combine with it, and 
thus becoming diluted, will present so large a sur¬ 
face to the chalk, as* to attack it ^ all points, 
seizing the lime, and driving off the carbonic'^dd 
with great effervescence. By holding the nose over 
the tumbler, the peculiar odour of the carbonic 
add may be perceived. When the effervescence is 
at an end, ^ white powder will subside at the 
bottom of the tumbler, which is sulphate of lime. 

^ Diiio by Cbm&tisfton.—Immerse a piece of ig¬ 
nited charcoal in a^jar of oxygen gas. A very 
beautifol and rapid combustion will immediatdy 
take place. The charcoal will at last be consumed, 
and of course the combustion will cease. On in¬ 
spection, the glass will be found filled with carbonic 
acid gu. This gas will be absorbed by quick limcp 



MAGAZINE OF SCIENCE^ 


221 


or by lima water (which it will render tarbid) 
placed at the bottom of the jar; from thia com* 
bination it may afterwards be expelled by dilated 
snlpflhric «cid. That carbonic acid has been formed, 
may also be proved by the extinction of a candle, 
or taper flame. « 

Nitroui Gas.—Thia gas maji be procnrea by 
patting half an ounce of hercnry or copper filings 
into a tobalated retort, and pouring; over them an 
ounce of dilated nitrous add. In combining with 
the metal, a considerable quantity of gas will* be 
evolved, which may be received in a*jar over water 
or mercury. « 

Muriatic^ or Hydro^Chlorie Gas.—Pat an ounce 
of muriate of soda into a tubulated retort above a 
lamp, and pour an ounce of diluted sulphuiic acid 
over it: the soda leaves the muriatic add (which 
will fly off in a gaseous form) and attaches itself to 
the sulphuric add, forming sulphate of soda. The 
gas may be receiv^ in a jar, over mercury. 

EucMorinef or Protoxide of CA/orfus.—Pour 
one ounc^of muriatic add, diluted witH an ounce 
of distilled water, over one ounce of chlorate of 
potass in a retort placed over a lamp, the heat of 
which is rather gentle. Receive the gas which 
ascends, over mercury. This gas has a yellowish 
green appearance. * 

Sulphuroue Add Gas. —Pour two ounces of sul- 
^pburic acid over an ounce of copper filings in a 
glass retort, and place the retort on a ring over a 
lamp : when ebullition (that is, the action of the acid 
on the metal) commences, plunge the be&ik under a 
bell-ghsa standing in a megcurial pneumatic trough. 
A gas, which is the sulphurous add, j^ill ascend, 
and displacing the mercivy, will fill the glass. 

Goa.—This gas is generally pro>* 
duced from animal matters, and by its readiness to 
combine with carbonic acid, we are enabled to 
possess it in a tangible, or concrete form, as carbo¬ 
nate of ammonia. The following methods of pre¬ 
paring ammoniacal gas, synthetically, will be found 
amusing and satisfactory, insomuch as they thus 
prove the composition of this gas, which by analysis 
had before been accounted a compound of nitrogen 
and hydrogen : put some granulated tin into a tea¬ 
cup, and pour over it a little strong nitric acid, so 
as to f o little more than to moisten it. The metal 
will be acted on by the acid, and red fumes of 
nitrous arise ^when this action has ceased, 

^pour into theacup a little of the solution of pure 
potass. A very pungent vapour or gas will now 
arise, which from its odour may be known to be 
ammonia. Here we must be assured that the am¬ 
monia is synthetically produced by the decomposi¬ 
tion of the substances employed; for we are aware 
that ammonia itself did not enter into the compo¬ 
sition. Ammonia being composed of nitrogen and 
hydrogen, we must account for its formation by the 
evolution o^^ese gases in -such proportion as to 
forJS it. In the first instance, however, the am¬ 
monia is not perqpptible by its odour, because at 
the instant of its formation, it is attacked by some 
of the nitric acid, and thus nitrate of ammonia is 
combined with oxide, or nitrate of tin^ The addi¬ 
tion of solution of potass, however, by combining 
with the nitric acid, liberates the ammonia from its 
dormant state, and consequently its odour is exhaled. 

Sulphuretted Hydrogen Gas. —Put one ounce of 
sulphuret of iron into a tubulated retort, and pour 
over •it an ounce of diluted sulphuric add. The 
sulphuric add,s in attacking the iron, wiU receive 
the assistance of the oxygen of the water (by which 


it was diluted) in oxidising the metal before it is 
converted into sulphate of Iron. The hydrogen of 
the water will thus be free to combine wi& the 
sulphur. The sulphuretted hydrogen may be re¬ 
ceived in the common wav In a pneomatio apparatus, 
or in a bladder attached to the beak of a retort. 
The following is M. Gay Lusiac’s method of pre* 
paring' aulphuretted hydrogen gas The way I 
obtain thia gas is, to mix two pints of iron filings 
with one of flowers of sulphur, then to put it into 
a mattrae with as much water aa will give it the 
consistence of soap, and heat the vessel, to promote 
the union of the sulphur and iron, which ignm 
shows itself by a great disengagement of heat, and 
a black color spiking through the whole mass. 
Then, sulphuric acid diluted with four times its 
volume of water, disengages the sulpbaretted hy¬ 
drogen with nearly as much rapidity as from an 
alkaline hydro-sulphuret. The mixture should 
never be prepared before the gas is to be obtained.” 

Hydro-zindc Gae. —Pour diluted sulphuric acid 
over some broken zinc in a retort; place the beak 
under a pneumatic shelf, and receive the gas which 
comes over, in jars. Here the sulphuric acid, in 
its action upon the zinc, receives the aid of the 
oxygen of the v|iter,'by which the metal is oxidised 
previous to its solution. The hydrogen in conse¬ 
quence is set free; but before it leaves the retort, 
it combines with a portion of the zinc in very 
minute particles; by which means it is converted 
into hydro-zincio gas. 

Areeniated Hydrogen Gas. —Put 4 drams of zine 
filings into a small retort with 2 drams of filings of 
arsenic; and pour over them 1 ounce of diluted 
sulphuric acid! if the beak be put under a bell- 
glass on the pneumatic shelf, arseniated hydrogen 
gas will ascend and displace the water. Here the 
acid, in acting upon the zinc, decomposes the water 
used as a diluent; the oxygen of which oxidises 
the metal, whilst the hydrogen is set free to unite 
with the arsenic. This gas bums with a very 
delicate bright flame. 

Phosphuretted Hydrogen Goa.—Put into a small 
retort half a dram of phosphorus in small pieces, 
and a dram of zinc filings. Pour over these, 3 
drama of sulphuric acid diluted with 6 drams of 
water. Put the beak of the retort under a bell- 
glass in* a pneumatic trough: phosphuretted hy¬ 
drogen gas ascending will displace the water, and 
fill the glass. Several glasses may be filled from 
this quantity: one of these glasses should have u 
stop-cock, by which bladders may be filled, or by 
which it may be allowed to issue for combustion in 
atmospheric air. In this experiment, the zinc and 
acid decompose the water, ^whose hydrogen being 
set free, combtnes with the phosphorus, and bo£ 
are evolved jn the gaseous form. The preparation 
of this gas may be varied by putting 5 graina of 
phosphorus, cut small, and 10 grains of zinc filings 
into a wine-glass, and by pouring over them half a 
dram of sulphuric acid dilated by a dram of water. 
Globules of phosphuretted hydrogen gas will ascend 
to the surface, and will inflame aa soon as they 
come in contact with ^the air. This experiment 
may be varied fly holding the beak of the retort in 
a perpendicular position, and allowing the gas to 
ascend and combine with the atmospheric air. In 
doing this, a continued stream of fire mil bcfeen 
to issue from the liquid below. This is an inte¬ 
resting experiment. To prevent inconvenience, the 
retort may be placed in a basin, in an upright poll* 
tion, and the ingredients may thus be poured in 
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without inconTenieiice. A i till further Toriatlon iu 
mode of combinatiou between phpephonit and 
hjdrogeut ie m followsPrepare a jar of hydrogen 
gas over mercury^ by the decomposHon of water 
by Bulpburie auid and iron filings. Pass* two or 
three small bits of phosphorus up through the 
mercury, that they may remun in contact with the 
hydrogen gas. In the course of ten or twelve 
hours the combination will be complete. 

Plicated Fluoric Gas .—Pulverise an ounce of 
fluate of lime (fluor spar), and half an ounce of 
glass; put.these into an earthem or glass retort, 
and, pour over them an ounce of sulphuric acid: 
receive the gas in glass jars over mercury.—^water 
absorbs so much of this gas, that it can hardly be 
coUected over it. This gas being already saturated 
with silez from the powdered glass, has no action 
on any glass vessels which may receive it, so that it 
may be kept in them for any length of time. 

Fluo^borie G^os.—Put into a tubulated retort 4 
drams of pulverised fluate of lime, 2 drams of dry 
boracic acid, and 3 ounces of sulphuric acid; give 
them a tolerable heat; the gas which comes over 
will be the fluo-boric, which does not act upon 
l^ss, and may be condensed (as it is remarkably 
absorbable by water) in the receivig, containing a 
few ounces of water at the bottom, and surrounded 
by pounded ice, or a freezing mixture: if the 
water has absorbed sufficient, the whole will be of 
an oUy consistence like sulphuric acii^ It may be 
preserved in a stoppered bottle. In the formation of 
this substance, the sulphuric acid separates the 
lime from its combination, forming sulphate of 
lime; the two acids accordingly combine together, 
and are driven offi by the heat in a state of gas. 

GELATINOUS SUBSTANCES AS FOOD. 
Ths commission nominated by the Academy of 
Science to examine the properties of gelatinous sub¬ 
stances as food have made their report. Their ex¬ 
clusive attention to the subject, and the numerous 
experiments they have made, warrant them in arriv¬ 
ing at the following conclusions 

First.—-It is impossible by any known process to 
extract from bones an alimentary substance, which 
either alone or mixed with any other substance can 
be a substitute for meat. ^ 

Secondly.—Gelatine, albumen, fibrin, taken sepa¬ 
rately, nourish animals only for a short time, and 
very insufficiently. These substances, when un¬ 
mixed, soon excite insurmountable disgust, and to 
such a degree, that animals would rather die than 
touch them. 

Thirdly.—These samg principles, ^united artifi¬ 
cially, are taken with less repugnance, and for a 
greater length of time than when they are separate; 
but their power of nutrition is not greater; for the 
animals that eat them even in considerable quan¬ 
tities ultimately die with every appearance of com- 
ptete inanition. 

^Tourthly.—The muscular flesh in which the ^la- 
tine, albumen, and fibrin are organically combined 
with other substances, such as fat, salts, Ac., even 
in very smali quantities, isfufficient* for complete 
and ]^rolon*ged nutrition. 

nfthly.^Boujm are equally nutritions, but the 
quantity consumed in fbur-and-twenty hours ought 
to be considerably more than of meat. 

Sixthly.—All kind of preparation, such as de- 
coetten In water, the action of chlorohydric add, and 
partidijiBrly the conversion into gelatinous sub* 


stances, diminishes the nutritious qualities of bones, 
and even in some cases removes them altogether. 

Seventhly.—^Nevertheless, the commissionerahave 
been reluctant to pronounce, without fhrthff in¬ 
vestigation, what may be the eflbct of the use of 
gela|^nous substances i&ixed with other* aliments, 
when applied to ghe nourishment of man. They 
believe that direct experiments alone can throw any 
degree of certainty on this subject. They are at 
present actively engaged in them. 

Sightly.—Gluten of itself affords complete and 
prolonged nutrition. 

Nintiily.—Fat substances takeii^ as the only food 
support life for some time; but they produce only 
very imperfect and disordered nutrition, the fat ac¬ 
cumulating in all the animal tissues, sometimes in 
a state of oleine and of stearine, sometimes in a 
state of almost pure stearine. 

ON THE PROBABLE NUMBER OF SPECIES 
OP INSECTS IN THE CREATION.* 

BY J. O. •WESTWOOD, BSU* 

Oua great and pious naturalist, John Ray, le 
premier veritable naturaliste pour le rfigne animal,'' 
as the equally great Cuvier has styled him,) in his 

Wisdom of God in the Workf of the Creation," 
published at the close of the seventeenth century, 
tells us, respecting the number of British insects' 
^ * The butterflies and beetles are such numerous 
tribes, that, I believe, in our own native country 
alone, the^upecies of each kind may amount to 150 
or more. The fly kind^ (if under that name we 
comprehen^all the flying insects, as well such as 
have four, as such as havoi but two wings, of both 
which kinds there are many subordinft^^^ra,) 
will be found in multitude of species to equal, if not 
exceed, both the fore-mentioned kinds. The creep¬ 
ing insects that never come to be winged, though 
for number they may fall short of the flying or 
winged, yet are they also very numerous; as by 
running over the several kinds, I could easily de¬ 
monstrate. Supposing, then, there be a thousand 
several sorts of insects in this island and the sea 
near it, if the same proportion, holds between the 
insects native of England and those of the rest of 
the world, as doth between plants domestic and 
exotic, (that is, as I guess, near decuple,) the 
species of insects in the whole ^arth, fenMld water, 
will amount to 10,000; and 1 do beliPre they rather 
exceed than fall short of this sum." Subsequently, 
however, in consequence of having discovered a 
greater number of EngUsh moths and butterflies, 
he was induced to consider that the total number 
of British insects might be about 2,000; and those 
of the whole earth 20,000. 

Linnmus, in the 1761 edition of the "Fauna 
Suecicse,'^ described 1,700 species of insects, in¬ 
habitants of Sweden cf^snd, in the 12!h edition of 
the " Systems Naturse," the whole number of tlfdM 
animals, (Swedish and exotic,) with which he had 
become acquainted, amounted to about 3,000. 

* It xDuat be borae In mind, diat the following observations 
do noP apply to |he number onndivlduals, but to the dlireredt 
kinds or species of insects. Those who have observed a 
swarm of gnats at eventide,*’ (which, in general. cofisisU of 
myriads of individuals of the same species.) wi*! at once 
perceive how Impracticable it would be to attempt to decide 
the former question. The nnmerical variation, hoprever, 
which exists In the different species of insects, opens very 
Interesting views of nature, and is a question well worthy of 
the attention of the entomologist. * 

t This was in bis day considered so reinsirkablc a fact, as 
to induce Reaumur to assert that Sweden was riclier in the 
number of its insects than any ochor country in the world. 
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Let US now look at the state of the science of 
entomoli^ in the present day. Mr. Stephens haa 
given us a Catalogue of named British insects, 
amounthig* to 10,000; and, since the time of its 
publication, numerous additions have been made to 
the list, alt was a curioiAi coinddenoe, that^our 
poet of nature, Thomson, shooldilbaTe hit upon this 
very number, in order to |ive some idea of the vast 
profusion of summer insects: and Jidr. Stephens 
has happily adopted the lines printed below in italics 
as his motto • * 

** By myriads, forth atonM, 

* Swarming they^our; of all the varied hues 

Their beauty-lieaming parent can disclose. 

Ten thousand.forms! ten thouaand different tnbci 
Feople the bUue** 

Mr. MacLeay, whose general knowledge ^of the 
extent of modern collections cannot be questioned, 
stated, in the second part of his Horse Entomolo¬ 
gies,’' published in 1821, that there were certainly 
more than 100,000 of the annulose animals (nearly 
synonymous with the Linnsan insects) [Reserved in 
the various collections. 

Messrs. Kirby and Spence, Adopting a conjecture 
of Decaudolie, that the number of species of plants 
may be somewhere between 110,000 and 120,000, 
observe, that, ** as a vast number of phanerogamous 
plants and fungi are inhabited by several species 
(of insects), we may form some idea bow immense' 
^must be the number of existing insects; and how 
beggarly does Ray’s conjecture of 20,000 species, 
which in his time was reckoned a magnificent idea, 
appear in comparison! ” After instituting a com¬ 
parison between the numbers of British insects with 
that of British phanerogamous plants, swhereby it 
appears that^ on the avet^ge, there are more than 
six inc :ts ib each plant; these authors arrive at 
the conclusion, that, if we reckon the phaneroga¬ 
mous vegetables of the globe, in round numbers, at 
100,000 species, the number of insects would 
amount to 600,000.” If we say 400,000, we shall, 
perhaps, not be very wide of the truth. 

With respect to the relative proportion of the 
different orders to each other, Messrs. Kirby and 
Spence state, that theColeoptera maybe considered 
as forming at least one to two of our entire insect 
population. Now, however, that the same attention 
is bestowed upon the minuter Hymenoptera, Dip- 
tera, and Lepidoptera^ as has been long given to 
the small toiCfttera, we find this calculation gives 
4too great a shale to the beetles. In Mr. Stephens’s 
Catalogue, they barely reach one third of our native 
insects. If, therefore, we take the group of pre¬ 
daceous beetles (being the one which has been most 
recently investigated in the detail of its species with 
all possible advantages and assiduity by Dejean), 
we find that, although it did not bear, in the Syste- 
ma Naturae,” a greater proportion to the whole 
order of beetles than one to sixteen, yet not only in 
Stephenses Catalogue of the* English species, but 
also^n the generiri Catalogue of Dejean, the pro¬ 
portion which it bears to the whole Coleoptera is 
about one to sixteen. And, as 1 have already stated 
that the number of species described by Dej^an 
maybe averaged at 2,000, the whole*number of 
beetles, at the above rate, would not exceed 16,006; 
and, by adding 4,000 more for other known species, 
.the number would not exceed 20,000: and yet 
Count Mannerheim, in his recent monograph upon 
the Stophylinidse, states that Dejean had mformed 
him, in 1830, that he then possessed nearly 18,000 
Coleoptera; anef the baron himself informed me, 
two years ago, that he possessed between 20,000 


and 21,000 Coleoptera. Arid by esUmating the 
beetles, as above, at one to three of the insect 
tribei; ire shall only obtain 60,000. What a wide 
fidd, therefoib, remains to be investigated, before 
we shall become acquairited with the 600,000 or 
even 400,000 species supposed by Messrs. Kirby 
and Spence to exist; and how absutid does it seeni 
to consider our systems, or rather system, as firmly 
established, whilst so little is comparatively known I 

THE COCHINEAL INSECT. 

It is now nearly fifty years since this valuable 
commodity was conveyed into our East Indisn 
territories, by an enterpising individual, an officer 
in the Madras army. Thirty years ago the Spani¬ 
ards regarded this insect as being invaluable to 
them, producing a revenue to Spain larger than that 
afforded by thdr gold mines, although they were 
both derived from the self-same source—tlie state 
of Mexico. It was the desire of the Hon. East 
India Company to introduce the cochineal into 
their territories at the above period, and large 
rewards were held out to speculating adventurers 
to tempt and encourage them to colonize the insect 
on their variouJ estates. But they could not suc¬ 
ceed in their new undertaking. It has now, and 
particularly within the last two or three years, 
spread itself over the face of the whole of the 
Indian peninsula that falls within forty-two degrees 
of north latitude, and has destroyed almost every 
cactus shrub (the prickly pear) ripon which plsnt it 
wholly subsists. It may be deemed somewhat re¬ 
markable, when the great value of the cochinesl 
insect is considered, that the natives have never 
encouraged it as a feature of commerce. Certain 
European adventurers have, however, within the 
last five years, endeavoured to turn the insect to a 
good account; but they have all of them signally 
failed in producing cured samples of any size, so as 
to wear a favorable complexion in the London 
market, when placed in juxta-position with the 
” grana fina ” of Mexico and Oaxaca, and as none 
of the parties had had an opportunity of witnessing 
the mode in which the nopaleries ” in South 
America were managed,* they were quite at a loss 
how to t[eat the insect. Some conjectured that the 
fly was a wild species of the ” coccus coccinelifer 
whiUt others considered it was the wrong plant 
upon which it was reared in India; and on the 
other hand, it was decided that the dlimate was 
uncopgenial to the prosperity of the insect, which, 
although it proved highly prolific, yet never arrived 
at any size. The Indian cochineal yields a stronger 
dye than thata>f New Spaift, and is in every way 
calculated to prove a truly valuable article of com- 
meroe, if it bould be brought to a size equal to that 
of the insect of New Spain. A gentleman living 
on the Coromandel coast, a short time since, fed a 
small colony of these insects upon the ” cactus 
inermis,” a species of the ” cactus opuntia,” per¬ 
fectly free from thorns, and which it is said the 
South American coccus exclusively feeds upon, but 
it quickly perished UQdc;|r the bite of the insect, 
although the animalculse were not usually numerous; 
and he was led to imagine that the large ” acicular” 
thorns which protrude from the lobes of the prickly 
pear (for the leaves are truly lobate) would, if care¬ 
fully removed, tend considerably to promote the 
size of the insect in its growth. He also, among 
several other experiments he adopted in his treat¬ 
ment of the cochineal, rescinded a portion of tho 
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vnbanDt foliige of the- plant, and dininiabad tba 
ffiMittftj' of the larr* on the laaTM, ao u to afford 
no dimb a nora fkTonftle oppoitnidtf of atmg* 
|1^[ againat tha imio'niioaa of the ifteot hienbna. 
la ma latter experiment he proved anceeaafU; and 
ha ohaerved, aa tha vigoar of the plant waa pro> 
tactad, hi a eorraaponung ratio did tha cood in> 
oreaaa in aiae, nor ware enveloped ao toieklf 
In floeei^t matter a^ tboae which ware allowed to 
thrive nnattended to and neglected. Coddneal la 
at thia time aelling at the public aalea in Calcutta 
for eleven and twelve rupeea per aeer of two pounda 
avohrdnpoia, which ia at the rata of 12a. per pound; 
and yet, atrange to aay it, the inaect abonnda 
throughout India^ and with a little paina and at¬ 
tention beatowed upon it, might be converted into 
a valuable artida of commerce, and would, there 
can be but little doubt, ia time expd the preaenee 
of the Spaniab inaect horn the market.. 


MEMORANDAv 

Bgperimentt moda tjfJimn. fHharlM Orttn md 
Sktk, dwring tkret SaptniduM Salhom Atceiit*. 
—On apeaUng of varioua atmoafherio curranta, 
Mr. Green aaya, in refeteneo to a oonatant current 
at a great eieva^n, **ltia my firm opiidon, that 
in England, at a great elevation, the north-weat 
current will, in general, be found topfevail through¬ 
out the year, witboht reference to ttie direction of 
tiie wind near the earth.” Thia current, according 
to Mr. Green, varieain ito deration, from 3,000 to 
14,000 ',foet. Mr. Green deacribea ttiia upper cur¬ 
rent at earrdng hia balloon at the rate of aiz miiea 
per hour, when the lower current will carry him at 
the rate of thirty miiea per hour. Mr. Green de- 
acdbed,' that in one if hia ateeaf* from Liverpool, 
ha enteied the oonatant current from the north- 
weat, at an elevation of 14,000 foot, and in hia de- 
tetni he entered the lower or aouth-daat current, at 
aa devation of 12,000 feet. By the upper or con- 
atant north-weat currant, ha deacribea himaelf aa 
travelling at the rata of dz miiea per hour, and by 
the lower or aouth-eaat current, at the rate of 
dghty miiea per hour. Mr. Green atated the great 
leaaure he felt on witneadng the formation of anow, 
ml, and rain, at varioua dcvationa. On'apeaking 
of the vdodly of balloon travelling Mr. Green, 
aaya, ” The greateat apeed I ever travelled ntih the 
balloon waa 97 miiea in 58 minuteabut ha baa 
often travelled at the rata of between 60 and 80 
milaa per hour.— Meteor. Soe. Land, 

Ihc following are the racdpta 
of. the piindpd raQwatra in operati<^ for doe of the 
weeka of laat month, that 1* ito^diy, vp to the datea 
to which the reapectiverdnrna ire macs 1 Bx^httm, 
1,756/, I Blackwdl, 1,0|7/.; RnU aiidSdby, 891/.; 
York and Nortii Mijuaml, 1,765/. | North Mid- 
land, 4,658/.; Midland O^tiea, 2,923/.; Birm¬ 
ingham and Gloueeablv, 2,245/.; Sopth Weatam, 
7,691/.; Birmingham and'Dvby, 1,327/.; Great 
Waetern, 14,934/.; Northern and Eaatern, 859/.; 
Urndnghaln, 18,596/.; Eaatern Conhtiea, 942/.; 
and Great North of EngUhd, 1,457/. 

Great XmMt.—The beat and cheapeat way to treat 
graaa iawni or banka that are anbject to crack 
Indty weather, ig to 811 up the craclto with any 
Bght aandy aou nhan thcfy.ara moat open in dxj 
mather, m aftcrwarda to roll tha ground, when 


anffidently aoft joat to allow the roller to make an 
impreadon upon it, but not when it ia very aoft, 
for if ao,'it will cauae it to crack worae when it 
again becomea very dry. Peraevera in* tilling up 
the craeka ; .if they are large tow a few graaa aeeda 
Upon tha freth toil, it ifill then.toon bewme tirm, 
and crack but lit^p after the firat year.—Gerdener’r 
(^hroideU. * 

' Seeaeery fepm Hreem/np.—Little or no water ia 
found in the atonMCh of a drowned peraon; and 
whAi it ia preaent, it wm in no way have contri¬ 
buted to death. The ezperimenta ofOrfila and 
Mare have proved that water ia never found in 
bodiea anbmeraed after death; and that it cannot 
be made to enter the atomach without the aasiat- 
ance OP a tube paaaed into the gullet. Thia fact, 
and that of little or no water entering the Innga, 
cannot be too widely propagated, aa tiie popular 
prejudice ie in fovor of the oppoaite opinion; and 
bodiea taken out of the water are atill rolled on 
barrc^, an^ held up by the heela in order to dia- 
todge it; a practice fraught with the grvateat dan¬ 
ger, if the amalleat Chance of reauacitation eziat.— 
Hr, A, 'l%0nuon. 

Pr'eeenatioH qf Meo/.—The new proceaa for 
preaeHring meat by injecting aalt into it by meana 
of pbwetM pneumatic preeaure' will shortly be put 
into operation at Buenoa Ayres and other parts of 
South America, where it is weli known that cattle 
are extensively alaugbtered for the exportation of 
tiidr hides, the carcasses being completely valueless. 
The meaf thus prepared will form an original article 
of export to thia and other countries, and, should 
the specnlftion aucceed, our provision markets may 
be supplied with a new description of animal food 
at a very cheap rate. So extensive ar^beebenis of 
cattle and sheep in the immense and productive 
regions of the Pampas, that a traveller in South 
America a few .years since states, that the carcasses 
of Sheep were used as foel in heating Airnaoes.— 
Tbnee. 

Bitmniaoue Shale, — A. new branch of industry 
seems likely to organize itself in Belgium. The 
different produce extracted from bitnminous shale, 
by means of the works established about ten months 
since on the banka of the canal, near Lacken, 
merits the attention of consumers, especially the 
extracts of oil and charcoal. This last production, 
of which extensive applicltlon h/ff bebn already 
made in the sngar-retineries, andS particularly in 
that of M. de Vandenbergbe de Binkum, at Tirle- 
mont, may acquire great importance at a moment 
when the depredationcOf sugar cannot be balanced 
but by a diminution of price upon the original ma- 
totiala of manufimture. A ndnetion of thirty per 
cent, on the price of charcoal, fit for refining, would 
oib/ OB important advantage, and it is to be hoped, 
th^ the experiment may prevail ,over the prejn^ces 
of those, who from bdbit, stop ahortosn the road of 
improvement Hie works of M. de Binkufii are 
open to all mannihctnrera, who wish to asanre 
themselves, by personal inspection, of the advan¬ 
tages that the employment of this kind of charcoal 
o&rs. Tbe shale idiarcoal possesses, moreover, a 
disinfoeting power, which acts inatantaneonaly on 
all the animal matters, even the most fetid, and 
transforms them i^ a powerfol manure. These 
two appUeationa of this preparation alone would 
suffice to asrign an important place to thia new 
branch of industry.—Le Fcno/. 
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BAIN’S ELECTRO-MAGNETIC PRINTING 
TELEGRAPH. 


An exhibition of a most ingenious marine is going 
on daily at the Royal Polytechnic Institution, the 
construction of which has excited the wonder of 
the public and the admiration of the scientific 
world. The instrument is called the ** Electro- 
Magnetic Printing Telegraph ; ” the inventor is 
Mr. Alexander Bain, previously known as the con¬ 
triver of the electrical clocks ; and the object con¬ 
templated by him is the faultless and instantaneous 
transmission of telegraphic information, in a printed 
form, between a central and any number of ra¬ 
diating points. This invention is so remarkable an 
application of the powers of electro-magnetism to 
the ordinary purposes of life, that we deem it 
worthy the profound attention of every civilised 
government, as well as of railroad proprietaries and 
other similar associations; and on this ground we 
invite general attention to the details we are about 
to give of its phenomena and practical working. 

We have so often described the properties of an 
electro-magnet that we almost feel inclined to apo¬ 
logise for here re-introducing an explanation of its 
peculiar power; but as many new rmders will pro¬ 
bably peruse this communication who do not un¬ 
derstand exactly what it is—and who, in ignorance 
of its nature, cannot possibly arrive at any com- 
prehenRion of our succeeding remarks—we observe 
(for their enlightenment), that an electro-magnet is 
only a magnet during the period a current of elec¬ 
tricity is passing through the wires attached to it; 
and that when such current ceases, it is deprived 
of all magnetic power whatever. This peculiarity 
(ne\er yet satisfactorily explained) enables an ope- 
rater to establish and to break a magnetic influence 
at pleaaure, and thus to create motion in wheels, 
pendulums, springs, &c., by the agency of electri¬ 
city alone. 

Mr.Bain’a printing telegraph possesses the grand 
element of permanent success—simplicity. Any 
jierson seeing it for the first time—that is, any 
person who can read—may be taught in five minutes 
to work it as well as those who are familiarly ac¬ 
quainted with its mechanism. One individual only 
is required for its manipulation. This pqjson in¬ 
dicates what the telegraph has to do ; the machine 
acta in accordance; and the intelligence to be con¬ 
veyed from one place to another, however distant, 
is instantaneously communicated in print, without 
any one being present of necessity at the point to 
which it is transmitted, the instrument, iii this 
respect, being self-acting. 

A result so astonishfog aa this naay well appear 
incredible. A visit to the Polytechnic Institution 
we have named, will, however, remove 811 doubt on 
the subject. ‘'Seeing is believing” according to 
the proverb; and there, they who list may aee the 
thing done. Recommending all sceptics to this 
satisfactory test, we proceed to particularly describe 
the wiodtM f^erandi of this most interesting and 
very curious machine. The engrayitig will assist 
our explanations. 

In Fig. 1, some machinery is^'^Vepresented in a 
-frame, the whole supported on a common sfool. 
By attentively examining its various parts it will be 
aeemthat there are three principal portiona namely 
—a cylinder A, an ordinary clock wheel B, and 
•a roller C. These three things rotate in the same 
way; the perpendicular axis of each is parallel 
with that of its neighbour, and the motion of all is 


consequently horizontal. Besides these principa. 
divisions, there are other arrangements, apparently 
subordinate, but really important. It wiU be noted 
that the large cylinder goes round upon a spiral 
screw, the etfect of whioh is gradually to^elevate it 
during the rotation. From underneath this cylinder 
an arm projects, "having*^ connexion with a weight 
and pulley, so that, as the cylinder rises, the arm 
rises too, in Sonsequeiice of the attached weight. 
Upon this arm the roller is fixed; and an ascending 
motion on its <part, simultaneous with that of the 
cylinder, and corresponding exactly with it, is the* 
result of the arrangement. The wheel between the 
two (B), is permanently fixed upon its axis. 

The gses to which these separate parts are applied 
must first be described. The cylinder, which is 
removable at pleasure, carries the paper (round it) 
on which *the letters are to be printed; the paper 
being, with equal facility, put upon or taken from 
it. The wheel, between it and the roller, contains 
jipon its periphery, or edge, the lettep of the 
alphabet regularly aj^rangeil, including a full stop. 
The roller is charged with ink. Due note must be 
taken that the letters on the eilgc of the wheel are 
made continually to press upon the inking roller 
whenever the former is in motisii, by which means 
every letter is kept charged with ink, and ready to 
stamp its impression upon the paper on the cylin¬ 
der; and it must further be observed, that only one 
letter can be printed at a time, in consequence of 
the roller^ike shape of the parts. The spiral screw, 
on which the cylinder travels, secures the gradual 
elevation of the latter as it rotates, the object of 
which is tof*\)revent the sajjie surface of paper from 
being twice presented to the printing.J.etjrpgg. In 
like manner, the ink is never taken by the Tetters 
twice from the same place on the roller, because, 
for the reason already assigned, the gradual ascent 
of the roller corresponds exactly with that of the 
cylinder. In the nicety of these details we discover 
evidence of the acute observation of the inventor. 
They may appear to be of minor iiiiportHtice in the 
estimation of those w^ho are dazzled with the pri¬ 
mary merit of successfully applying voltaic electricity 
as a motive pow*er, but the practical printer will at 
once recognise an admirable attention to working 
results, without which, however brilliant may have 
been the original conceptiov* it wfNdd*want the 
attributes of an harmonious and ({ler^fore useful 
whole. ' 

Before further description is given, let it he 
borne in mind, that the paper to be ]>rinted on is 
placed round the cylinder, and that the roller is 
charged with ink. The lettered wheel, working 
between the two, first receives ink from the roller, 
and is then ready to print upon the paper any letter 
that is turned towards it. The mechanical action, 
by means of which tht^ wheel is first made to rotate 
until it presents to the surface of tne papei;ii,tbe 
letter actually required, and afterwards to strike the 
paper, in order to produce an mipression—which 
mechanical action is governed, or rather caused, by 
the ^electrical current—remains yet to be accounted 
for; but we*will first describe the other part of the 
invention, namely, a dial-plate or disk (represented), 
an acquaintance with^ which will facilitate compre¬ 
hension of what is to follow 

^ In Fig. 2, it will be observed, that this dial-plate 
(also placed upon a stool) has a revolving hand 
B, and that the letters of the B(|)habet, with a 
full stop, are described in a circle upon it. This 
hand goes round by clock-work continually in 
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action. An ivory peg (a non-conductor) arrests 
tlie progress of the hand, when required, by being 
placed in a hole in the plate between the first and 
last lettqfs of the alphabet, the exact situation of 
which is indicated in the diagram. A shallow 
aperture fur the point of ^he same peg is made on 
the plate underneath every one of the letter j. If 
the person working the machine wants to make the 
hand stop at any particular letter, all he has to do 
is to place the point of the peg upon the corres- 
])ondiiig aperture in the plate underneath that l|tter, 
and the Iiaiid is stopped; but the only place in 
. which the peg can be introduced as a temporary 
fixture is the oife we have meutioned. The object 
of this arrangement is to obtain regularity. En 
paxsantf we beg particular attention to th^e facts, 
because the movements of the wheel charged with 
the letters in the printing part of the machine, 
depend entirely upon the rotation of tUe hand on 
the dial-plate, the explanation of which will be 
given presently. 

Underneath the stool which supposts the dialf 
plate, a |;alvanic battery G is placed, which is, of 
course, the source of the electricity employed. To 
tliis battery are attached three wires D, which are 
first brought into metallic connexion with the hand 
of the dial-plate, )nd afterwards conducted E and 
G to various parts of the printing machinery. Two 
of these wires communicate with two electro-mag- 
nets E, by the action of which the required effects 
are produced ; and the other is the return wire, the 
introduction of which is necessary in order to com¬ 
plete the galvanic circuit. One of the electro¬ 
magnets controls the opefktions of the letter-wheel, 
and the other gives motion to the cylinder. 

Particul^;; attention is requested to the small 
circle%f*dots A on the dial-plate. This circle is 

composed of pegs of ivory inlaid upon the dial- 
plate, the number corresponding with the letters 
on the outer circle. From the revolving hand pro¬ 
jects a small metal pin, the point of which travels 
over the circle alluded to as the hand goes round. 
Ivory is a non-conductor. While the pin is passing 
over an ivory peg, the electrical fluid ceases to flow 
from the dial-plate to the other part of the ma¬ 
chinery, because the interposition of the non-con¬ 
ductor breaks the current; but the moment the 
pin has passed from the ivory to the metal plate, 
the connexioj^ is ag<yn restored, and the current 
flows to the ^lectro-magnets as before. It is this 
’ alternate making and breaking the current which is 
the cause of mechanical motion by the agency of 
the electro-magnets acting upon springs and wheels. 

Let us suppose the letter O is required to be 
printed by the telegraph. The peg which confines 
the hand at the full stop oa the dial-plate is re¬ 
moved, and 0 f hand then goes round. Its first 
movement is^ m A to il. In this passage, the 
pin we have Just mentioned first establishes a cur- 
reqf of electricity between the dial-plate and the 
two electro-magnets in the printing part of the 
machinery, and flien breaks it immediately after¬ 
wards by passing on to the ivory. Let us now trace 
the action of this pulsation of the electrical current. 
Rushing along the conducting wires, arms both 
the artiticial magnets with the power of attraction 
for a fraction of a second'^f time. During this 
period one of them is brought into play upon the 
cylinder, which is compelled to rotate a given dis¬ 
tance in consequence. The other acts upon the 
letter-wheel, wjiich (by a simple but most ingenious 
mechanical arrangement, contained in an inclosed 


box, to be recognised in the diagram as having 
thereon the inventor’s name) is made to rotntc the 
exact distance between the letters A and B upon its 
edge, the lat^ter letter, by the operation, taking the 
previous position of the former. A similar move- 
ment occurs with every subsequent letter until O is 
reached ; that is to say, that as the hand of the 
dial-plate passes over the intervening letters, a cur¬ 
rent of electricity is established and broken with 
each, the effect of which is to make the letter-wheel 
advance a letter each time this is done, so that 
when the hand of tlie dial-plate is at O, the same 
letter is presented by the wheel to the fcurface of 
the paper, in readiness to give an impression? In 
a word, by this arrangement the letters on the wheel 
in the printing part of the machinery invariably 
correspond with those on the dial-plate. At what¬ 
ever letter on thq dial-plate the hand is arrested, 
the same letter is presented by the wheel to the 
surface of the paper, in readiness to be printed. 
This last operation is instantaneously effected. The 
moment the letter is in its proper place, a con¬ 
nexion is established (by pressing down a meta.’ 
spring C on the frame-work of the dial-plate’ 
between the battery and the magnet which works 
the wheel, which latter is forced against the papei 
on the cyliniU^, on which it leaves the impression 
of the letter. In this way letters are first formed 
into words, and words into sentences. 

The uses to which this portable machine may be 
applied are ^innumerable. As an instantaneous 
conductor of intelligence from one place to another, 
however wide they may be apart, by night or by 
day, in fine or thick weather, and invariably witli 
unerring exactitude, it must at no distant day, 
become an agent in the hands of every civilise d 
government. The railroads, when completed, will 
extend from London, as a centre, to every port of 
importance in the country. If three wires were 
laid along the length of each, the distant termina¬ 
tion being connected with the printing part of tho 
telegraph, and the other with the dial-plate of the 
machine stationed in au apartment St the Admiralty, 
it would be the easiest possible thing to interchange 
communications between all the ports and London 
at the same moment of time, the passage of each 
communication, with its return reply, occupying 
but a few seconds, by the employment of a tele¬ 
graphic code of signals. We take this to be a very 
near approach to the annihilation of time and sjiace. 
At all events, news is transmitted from one place 
to another by the agency of the electro-magnetic 
printing telegraph with the speed of lightning. 

Mr. Bain, the sole inventor and originator of 
this very remarkable machine—a machine as simple 
as it is ingen»us—has giviVn the result of his genius 
to the world without any hope of corresponding 
remuneratibn, indeed, of any remuneration at all, 
.from ordinary sources. He has secured nothing by 
patent; and the consequence is that every manu¬ 
facturer of philosophical instrnmenta may make, 
and every company may adopt his printing tele¬ 
graph, without the necessity of paying to the in¬ 
ventor any compensation whatever for so doing. 
Mr. Bain’s eli^ctro-magnetic printing telegraph is 
no philosophical toy. It is a machine admirably 
adapted to the wants of our own and neighbouring 
governments ; and it may with cuiihiderabie advan¬ 
tage be also applied to a variety of objects in 
private undertakings .—Polytechnic Journal. 
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SUGGESTIONS ON MUSICAL STRINGS 
AND INSTRUMENTS. 

nv LKWIS GOMPKRTZ. 

(Ri»&uviOrlJ'rt,m page 208, and concluded. J 
** The want of covered strings on the double bass 
causes the instrument not to go so low as it ought 
for its 8ize» its lowest note being only one note and 
a half lower than the lowest note on a violincello^ 
which is BO much smaller; though in quantity of 
tone the former is, of course, much deeper and 
fuller in the low notes than the latter, which have, 
therefore, been mistaken by most persons to be an 
octave lower than they really are. It is true that 
it generally takes its passages an octave lower than 
the former, but that has nothing to do with the 
capacity of the instrument, which only exceeds the 
other as before stated by a note and a half. 

** If, then, properly covered strings could be got, 
the long desideratum would be accomplished by 
adding a fourth string to the double bass; and thus 
a greater scale and lower notes would be obtained. 
In the tenor the first string is the same note as the 
second string of the violin, but the length of the 
former is greater, which tends to produce a stronger 
tune, but makes the string more liable to break; 
and the first tenor string ought, it Appears, (con¬ 
trary to custom) to be a little thicker than the second 
of the violin, hut not with the view of preventing 
its breaking. In the Aa/y), the body of this instru¬ 
ment being very small for bass not^s, it renders 
such notes less assistance than is the case with the 
violincello, but in order to counteract this deficiency 
as much as possible, harp strings are very nearly 
double the length of those of the violincello : the 
lowest C on the harp being just twice as long as 
the lowest C sharp on the violincello; and what 
seems surprising is, that though harp strings are 
subsequently drawn up with nearly twice the force, 
still they stand tolerably well, while it is not very 
uncommon for the fourth string of the violincello, 
with little more than half the strain on it, to break, 
though of cat-gut, while the other is of silk, which 
is generally considered not so strong; whether owing 
to its being less loaded or to other causes remains 
to be discovered. 

The pitch to which strings can be drawn, might 
indeed be used as a test, to prove the tenacity of 
the materials proportionably to their weight and 
elasticity. If, for instance, we wished to know 
which was the strongest material for its weight, 
wire or cat-gut, supposing their elasticity were 
equal, we should only have to see which could be 
drawn up to the highest note, and that would be 
the strongest for its weight. 

But there seems reason to thinksthat the most 
elastic material must produce the highest tone, be¬ 
cause it has more latitude of spring, When each is 
drawn up nearly to their utmost; and, therefore, its 
vibrations must, if 1 am correct, be made in less 
time; and, abcording to this idea, I find that the 
treble iron or steel strings of piano-fortes are con¬ 
siderably shorter than the first cat-gut strings of 
the violin, which is about a third longer than the 
same note on the piano-for^e, iron being less elastic 
than cat-gut. 

The thickness of a string also affects its tone, 
independently of its weight, as a thick string of a 
light*taiaterisl touches more air than a thin one of 
a heavy substance; this may cause a preference of 
one material to another, and also add to the effect 
of covering to strings. 


There seems to be some mistake entertained 
respecting Che degree of depth and acuteness at 
which notes can be discerned. There are no doubt 
limits, but not those generally imagined, present 
being, it seems, more owing to the faults of the 
means, than to the incapacity of the ear,^to distin- 
guisk tones. Perums usually think when they find 
the very low notes of plans-fortes, &c. bad, that the 
tone itself is too low to be good, but this is not the 
case, the reasdn is, that the string is too short, if 
eve^ it be as long as the instrument itself; perhaps, 
also, the belly of the instrument is too small, and 
the extreme treble notes are bad because the mate¬ 
rial of the strings are too weak to bear being longer, 
and perhaps the belly is too large. 

Sejgaphinee produce very fine notes, as low 
as the lowest notes which are not good in piano¬ 
fortes. 

** But the tone of a string on an instrument is 
not all owing to its own vibrations against the air; 
this, in fact, causing but the smallest part of the 
|;one, as niey be proved by the treble Hones of a 
string stretched wit^put its pressing on a body ;— 
the chief of the tone being by the vibrations of the 
body itself, which, acting by means of a much larger 
surface than that of the mere string, does the most 
execution, notwithstanding thaa its vibrations* are 
much smaller. A string in vibrating on an instru¬ 
ment is no where at rest, not even at the nut andx» 
the bridge ; and it is the motion of the part resting 
on the bridge which produces the chief effect; if 
this part^did not move, the body would be of no 
use, but as the string vibrates, the bridge and nui 
resist, and the feet of the bridge resting on the belly 
of the instrument, whichi^is of thin and yielding 
wood, communicates some motion to ii»; being 
in violins, &c., communicated to the back by means 
of the sound post, (which, for what reason I know 
not, is omitted in the harp, guitar, and piano-forte,) 
likewise by the confined air in the body, so that the 
two surfaces vibrate in conjunction with the string, 
or even with chords, and strengthen the tone. 

** The reason why the body of an instrument in¬ 
creases the tone, does not seem to be because it is 
hollow, so as to cause a reverberation or echo, as is 
generally imagined, but merely because it presents 
a larger surface against the air. It is admitted that 
sound is increased in a hollow confinement, by 
means of reverberation; yet tMs increase of tone only 
affects the ears of persons who are nothin the place,^ 
and would not be perceived by a person outside. 
The motion of the body, however, is very different 
to that of the strings; the first being slow and 
strong, and the latter ^ick and light, a great pres¬ 
sure would be required to stop the vibrations of the 
body, while a slight touch would stop the string. 
The action of the body is similar to what would re¬ 
sult if a fiat board were fastened perpendicularly to 
a stick like the instrument used by scavengers, and 
this even put in water and moved up and do^en so 
as to disturb the water. With rpspect to the good¬ 
ness of an instrument, there seems to be a certain 
size of surface and thickness of wood best adapted 
to it, while ^the chief object seems to be to gain 
their points, and besides this the goodness seems to 
depend in the body, obeying and undoing itself to 
every note, and not SDunding its own note in oppo¬ 
sition to that of the string, every instrument having 
a note of its own, independently of the strings, 
which would be heard by giving the unstrung body 
a blow as with a drum, and this cause one note 
on an instrument to be better than another. 
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** Some persons have thoaght they coaid improve 
the tone of a low instrument by having additional 
strings on it» to respond to those ] layed on, but if 
any advantage exist in this it mu^t onl}' be in the 
additional strings not being iiiterri«pted by the bow 
and the ig>sin, which musfe always produce a slight 
grating against the string, as theibow goes only one 
way daring a note, and the string backwards and 
forwards ; half of the vibrations thereby being op¬ 
posed, so that it is rather curious that a note should 
sound at all, but that it does sound is certain^ and 
the additional strings cannot, it seems, add strength 
' to the tone, beeguse, though they sympathize in the 
inotion of the original strings, they are, through the 
medium of the air, only pulled to and fro by them ; 
and it is plain that if the air move the stang, the 
string cannot move the air, we might as well sup¬ 
pose that two men might run, and each gt the same 
instant pull the other on ; the additional string, in 
fact, is a clog to the first, though not so great a 
clog as if the second string could not vibrate, as 
any bod^b in the neighbourhood of a vibrating bod^ 
tends to stop its motion.’’ • 

SILICON; OR, THE BASE OF FLINT. 
Silica or siliceoift earth, the oxide of the present 
clement, is the most abundant of all the matters 
which compose the crust of the globe. It consti¬ 
tutes sand, the varieties of sand-stone and quartz 
rock, and enters into felspar, mica and a prodigious 
variety of minerals, which form the bards of other 
rocks. ^ 

Preparation .—Silica may be decomposed by 
heating it with potassium, which deprives it of 
oxyg^-^bA; a better process for obtaining silicon, 
is to heat the double fluoride of silicon and potas¬ 
sium, with 8 or O-lOths of its weight of potassium. 
The double fluoride employed, is prepared by neu¬ 
tralising fluosilicic acid with potash. A diflerent 
process is suggested by Berzelius, which consists in 
heating potassium in a tube of hard glass with u 
small bulb blown upon it, which is filled with the 
vapour of the fluoride of silicon, supplied from the 
ebullition of that liquid contained in a small retort 
connected with the glass tube. The potassium 
bums in this vapour, and at the end, silicon is 
found, with fiuoride of potassium, in the place of 
the metal. But the Mlicon fiom all these processes 
is always in oc^ombination with a little potassium, 
and mixed with a little fiuoride of silicon and 
potassium unreduced. Hence, on applying cold 
water to the mass, hydrogen gas is disengaged, and 
potash formed, and the silicon separates. The 
potash thus produced can, with the aid of hot water, 
dissolve the silicon, which then oxidates and be¬ 
comes silica, so'*that cold water only must be em¬ 
ployed to wash the silicon, which may be thrown 
upon a filters After a time^ the liquid which passes 
ha'.tan acid reaction, which arises from its dissolving 
an acid double fiuoride of silicon and potassium, of 
sparing solubility, which has escaped decomposi¬ 
tion, and is mixed with the silicon. The washing 
«is continued so long as the water (dissolves*any¬ 
thing. 

Properties.-^Thi^ silicon which is thus obtained 
is, ui its pure state, a dulF brown powder, which 
soils the fingers, and when heated in air or oxygen, 
inflames and burns, but is never more than partially 
converted into silica. It may be ignited strongly 
in a covered cfbcible without loss, and then shrinks 
in dimensions, acquires a deep chocolate color, and 


becomes so dense as to sink in oil of vitriol. By 
this ignition the properties of silicon arc altered to 
a degree which is very remarkable in a simple sub¬ 
stance. It was previously readily soluble in hydro-* ^ 
fluoric acid, with evolution of hydrogen, and in 
caustic potash, but it is now no longer acted upon 
by that or any other acid, nor by alkalies. The 
ignited silicon also refuses to bum in air or oxygen, 
even when intensely heated by the blow-pipe flame. 
Charcoal, it will be remembered, is more dense and 
less combustible after being strongly heated; but 
that substance is not altered by heat to the same 
extent as silicon. Mixed and heated with dry car¬ 
bonate of potash, silicon in any condition is* oxi¬ 
dated completely, its action upon the carbonic acid 
of the salt being attended with ignition, and carbon 
liberated. Silicon burns when heated in sulphur 
vapour, and forms a sulphuret, which water dis¬ 
solves, but decomposes at the same time, sulphu¬ 
retted hydrogen and silica being produced, and the 
last, despite its usual insolubility, retained in solu¬ 
tion, Silicon likewise bums in chlorine; and the 
chloride of silicon may be otherwise formed by 
transmitting chlorine over a mixture of charcoal 
and silica ignited in a porcelain tube. Tlie silica is 
decomposed by neither charcoal nor chlorine singly, 
but acting together upon the silica, these bodies 
produce carbonic oxide and chloride of silicon. 
This compound is a volatile liquid. 

Siliea or gilicic Acid .—This earth, which is the 
only oxide of silicon, constitutes a number of 
minet*al8, nearly in a state of purity, such as rock- 
crystal, quartz, flint, sandstone, the amethyst, cal- 
cedoriy, cornelian, agate, opal, &c. The first 
chemical examination of its properties and com¬ 
pounds is due to Bergman. 

Preparation .—Silica may be had very nearly, if 
not absolutely pure, by heating a colorless specimen 
of rock crystal to redness and throwing it into 
water, after which treatment the mineral may easily 
be pulverised. It is obtained in a state of more 
minute division, by transmitting the gaseous fluoride 
of silicon (fluosilicic acid) into water; or by the 
action of acids upon some of the alkaline com¬ 
pounds of silica. Equal parts of carbonate of 
potash and carbonate of soda may be fused in a 
platinum crucible, at a temperature which is not 
high;*and pounded flint or any other siliceous 
mineral, thrown by little and little into the fused 
mass, dissolves in it with an eflervescence due to 
the escape of carbonic acid gas. The addition of 
the mineral may be continued so long as it deter¬ 
mines this eflervescence. The mass being allowed 
to cool, is afterwards dissolved in water acidulateil 
with hydrochloric acid, which takes up the silica as 
well as the a^alies; the liquor is filtered and then 
evaporate^ to dryness. The silica may contain a 
little peroxide of iron or alumina, to dissolve which 
*the saline mass, when perfectly dry, ia moistened 
with concentrated hydrochloric acid, and after two 
hours the acid mass is washed with hot water. The 
silica remains undissolved; it may be dried well 
and ignited. 

Prqper/f’ea.—Silica so prepared is a white, taste¬ 
less powder, f^hich ia eough to the touch, and feels 
gritty between the teeth. It is extremely mobile 
when heated, and ia thrown out of a crucible, at a 
high temperature, by the slightest breath o^wind,. 
It is absolutely insoluble in water, acids and most 
liquids. Its density is 2.66. The heat of \he 
strongest wind-furnace is not sufficient to fuse 
but it melta into a limpid colorless glasB in 
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tbe flame of the oxyliydrogen blow-pipe. Silica is 
found frequently crystallised, its ordinary form ifeing* 
a six-sided prism terminated by a six-sided pyramid, 

' as in rock-crystal. Sometimes the prism is very 
short or disappears entirely, and tlie pyramid only 
is seen, as in ordinary quartz. 

Soluble Silicic Acid .—^The preceding description 
applies to silica after it has been dried or heated, 
but silica can also be obtained in a state in which 
it is soluble in dilute acids and even in water. The 
oxidation of the sulphuret of silicon, in water, 
gives silica in this condition; the solution when 
concentrated, becomes a gelatinous mass, like size. 
Wh?n the gaseous fluoride of silicon is absorbed by 
water, silica separates in large quantity in that 
gelatinous condition, and this jelly is soluble in 
water although it requires a large quantity to dis¬ 
solve it. The solution of silica was found by Ber¬ 
zelius to be insipid, and not to redden litmus; by 
evaporation of the liquor the silica is deposited in 
the form of an earthy mass without a trace of crys¬ 
tallisation, and capable of dissolving again in 
water. It is observed, however, that when sulphuric 
or hydrochloric acid is added to the solution during 
evaporation, the silica obtained is no longer the 
soluble, but tbe former insoluble variety. The 
fixed alkalies and their carbonates,^ it is curious, 
effect a transmutation of the opposite kind, for 
when insoluble silica is boiled with them, it is gra¬ 
dually converted into the soluble species and dis¬ 
solves. Berzelius finds that this change supervenes, 
without decomposition of the alkaline carbonate or 
any escape of carbonic acid. The alkali in this 
solution may be saturated completely with an ncid, 
without any silica precipitating, which proves that 
that body is dissolved in the water and not in the 
alkaline carbonate. 

• The water of springs and wells always contains a 
little soluble silica, which can only be obtained by 
evaporating the water to dryness. In some mineral 
waters tbe proportion of silica is very considerable, 
and it is often associated with an alkaline carbonate, 
as in the hot alkaline spring of Reikum in Iceland, 
and in the boiling jets of the Geyser, which deposit 
about their crater an incrustation of silica. There 
can be no doubt likewise that much of the crystal¬ 
line quartz in nature besides all the agates, calce- 
donies and siliceous petrifactions have been Cormed 
from an aqueous solution. 

The soluble silica seems to exist in the class of 
minerals called zeolitee^ which also contain water, 
and many of which dissolve entirely in dilute hy¬ 
drochloric acid. But it may be obtained from any 
silicate by fusing it with an alkaline carbonate, and 
afterwards dissolving in dilute acid. The solution, 
on concentration, gives a*trauspareltbjelly, which is 
highly tenacious, and cracks on drying, forming a 
mass like gum. When completely dried in the air, 
the mass is no longer soluble in water or acids. It 
contains a small quantity of water, vjfhich, however, 
according to Berzelius is hygroscopic; silica afford¬ 
ing him no definite hydrates, like those of other 
acids. But Dr. Graham says, 1 should still be 
disposed to look to the state of hydration, however 
feebly tbe water may be retained, for an explanation 
of tite differences between the soluble and insoluble 
varieties of silica. Hydrofluoric acid is the only 
add which dissolves silica in both conditions.*’ 

Silicatee .—Although silica has no acid reaction, 
it Is certainly an acid, and is indeed capable of 
displacing the most powerful of the volatile acids 
ot a high temperature. It is capable of uniting 


with metallic oxides, by way of fusion, in a great 
variety of proportions. Its compounds with excess 
of alkali, are caustic and soluble, but those with an 
excess of silica are insoluble, and form t!ie varieties 
of glass. With alumina it forms the less fusible com¬ 
pounds of porcelain aneV stoneware. A large num¬ 
ber of mineral spr ::ie8 are also earthy silicates. It 
seems probable that siliftic, like phosphoric acid, 
forms several classes of salts, of which those con¬ 
taining the largest number of atoms of base are the 
moot soluble, and afford, when decomposed the 
soluble silica. ' At the same time some difference 
may exist between the silicic acid itself, as it exists 
in these different classes of salts, such as there is 
between ignited and unigiiited silicon. 

_______ 

THE COTTON PLANT. 

There are many species of this plant, and their 
number is so constantly increased by the researches 
of botanists, that the varieties appear scarcely to 
have any lilinit. Linnseus enumerated .only four 
kinds; Lamarck, in the Encyclopedic Metho- 
dique,’’ recognizes eight; Cavanilles, in his Sixth 
Dissertation on the Monadeiphiu Class of Plants,’* 
adds two other specie .s to this number; and Desfon- 
taines, Poiret, and Kucusch ha\e each described a 
new species. 

Dr. Rolir, who resided during many years at the 
island of St. Croix, where he cultivated cotton with 
extreme care, and studied all tbe characteristics of 
the piant,r'iescribes thirty-four distinct s])ecies 
but to tl)ese, much to t^e regret of the botanical 
student, he affixes only their popular names, and it 
cannot therefore be ascertained in what respects they 
agree with the different species whicL h'been 
elsewhere described in botanical phraseology. 

Mr. Bennet, a cotton cultivator in Tobago, who 
was an accurate and indefatigable observer of the 
plant, remarked more than a hundred varieties, and 
considered them as never ending. Of the species 
already enumerated, it is most probable that some 
are only, varieties occasioned by the different effects 
of culture, soil, or climate, on a plant which has 
been under cultivation for so many ages ; and it is 
scarcely possible to determine wbat plants, so dif¬ 
fering, can be regarded as forming separate species, 
or as being only simple varieties : while, at the same 
time, the information of th^ scientific man is so 
distinct from that of the practical \ lanter, that it 
becomes a subject of no small difficulty to combine 
the knowledge obtained from each into one accordant 
whole. 

To the cotton planter^ it is a matter of much in¬ 
terest to become acquainted with all these distinctive 
varieties, as some are incomparably more valuable 
than others, in the quantity and quality of their 
produce. Some yield their downy harvest twice in 
the year, others only once. Some bes** cotton of a 
long and delicate fibre, and of a beautiful whiteness, 
while others are found to be short and coarse, and 
of a bad color. For want of this knowledge, so 
little regard is in general paid to tbe selection of the 
seed, and the^ improvement of the stock, that the 
careful cultivator in first forming a plantation is 
mortified at finding an endless variety among his 
plants, and can only hjpe to improve liis plantation 
by his own personal experience, at the cost of much 
labour and many failures. 

It would be tedious and unprofitable to the 
general reader to go into any minute particulars of 
all tbe varieties of the cotton plant, and therefore 
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the distinctive characters, and the points of dif¬ 
ference of those most in cultivation, will only be 
hnelly noticed. 

The GBssypium herbaceum, or common herba* 
ceous cotton plant, is the species most generally 
cultivateik It is annual hnd rises scarcely the 
height of eighteen or twenty ihches. It bears a 
large yellow flower, witt a purple centre, which 
produces a pod about the size of a« walnut. This 
pod, when rij>e, bursts, and exhibits to view the 
fleecy cotton, in which the seeds are securely^em- 
hed(U‘d. It is sown and reaped like com. This 
'species is a native of Persia, and is the same which 
is grown in Asia Minor, some parts of the United 
imitates of America, in Sicily, at Naples, and in 
Malts. • 

The Gossypium arboreum^ or, tree cotton, is of 
much larger growth. If left without being pruned, 
to luxuriate to its full height, it has sometimes at¬ 
tained to fifteen or twenty feet. The leaves grow 
upon long hairy foot-stalks, and are divided into 
five dee]4, spear-shaped lobes. This shrub is t 
native of India, and probably^he same as that de¬ 
scribed by Marco Polo, as existing at Guzzerat.— 

Cotton,” says the Venetian traveller, ” is pro¬ 
duced here in large quantities, from a tree that is 
about six yards in lieight, and bears during twenty 
years; but the cotton taken from trees of that 
* age is not adapted for spinning, but only for 
quilting.” 

The Gossypium Indicum^ or Indian cotton, is 
another species not very dissimilar to tile last; it 
has not a ligneous stem, and its branches are more 
huiry, especially at their upper parts. ^The shape 
of the leaf likewise somewhat differs from that be¬ 
fore 4 VtabA, this being divided into three convex 
lobes. The stem rises to the height of ten or twelve 
feet, and continues in full bearing during several 
years. It is sometimes called likewise Barbadense, 
or Barbadoea cotton—Barbadoes having been the 
first of the West-India islands into which it was 
transplanted from the East. This and the preced¬ 
ing species are both cultivated in the West Indies. 

The Gossypium viti/olium, or the vine-leaved 
cotton plant, differs from the Indian, just described, 
in the form of its leaves, which resemble those of 
llie grape vine. This is indigenous to the East 
Indies, and is cultivated at the Mauritius. 

The Gossypium AirMnm, or hairy cotton plant, 
• is another spedles; it has herbaceous stalks branch¬ 
ing laterally, rising almost three feet high, and 
covered with a thick down; the foot-stalk and mid¬ 
rib of the leaf are likewise and the leaf is di¬ 
vided into three unequal lobes. This plant is bien¬ 
nial, or even perennial in the warmer provinces, but 
in colder climes it becomes an annual, which change 
is sometimes found to take place in regard to 
other objects of cultivation in those situations 
where the winter frost can ^attack the root of the 
tenoftr plant, and cause it to lose its vegetating 
power. This speoies is said to be indigenous to 
South America. 

Another species is distinguished by the name of 
Gossypium reliyiosum. No reason is assigned My 
Linnseus should have bestowed on it so singular a 
title. The solution of the question was thought to 
be discovered, on reading in^Stedman's Surinam, 
that the negroes on the coast of Guinea have much 
veneration for the wild cotton tree; unfortunately, 
however, on inquiring farther, we find that the tree 
associated with fbligion by the Africans, is the lofty 
bomba;, bearing no similitude to this diminutive 


plant, but resembling, though far surpassing our 
largest oaks in elegance and ma^itude. The exalted 
dimensions and outspreading branches of the African 
bonibax hai^ ensured the favor and reverence in 
which it is held among a simple people, who, having 
” no long drawn aisle or fretted vault” raised for the 
observances of religion, have consecrated a natural 
temple under the ample shade of which their gado~ 
maUf or priest, delivers his lectures to the assembled 
audience. The little shrub called G. reliffiosusHf 
only attaining to three or four feet in height, cannot 
therefore, by the most ingenious conceit, be made to 
show any connexion with the cuatom of the natives 
of Guinea, and we must consent to leave the origin 
of its present designation in obscurity. Lamarck 
calls this species trieuspidatum. Its stem is up¬ 
right, of a slightly red color, and very hairy. The 
leaves are sometimes entire, but more frequently 
divided into three or four not very deep lobes. The 
flowers grow in a smilar manner to the others, but 
differ in color, being first white, then changing to 
rose, and finally to red. It is not known of what 
country this is native. Lamarck believes that it is 
indigenous to the lowest latitudes of America. 
Cavanilles supposes that it comes from the Cape of 
Good Hope, g It is cultivated in the Mauritius. 
There are two varieties of this species,—in the one 
the cotton is extremely white, in the other it is of a 
yellowish brown, and is the material of which the 
stuff called flankin is made; it may therefore be 
presumed that this species is a native of China, 
whence nankin cloths are obtained. The yellowish 
brown color of Chinese nankins is therefore the na¬ 
tural color of the cotton, and is not imparted by 
dyeing. The name is derived from the city of Nan¬ 
kin, to which place the manufacture of these cotton 
stuffs was peculiar. 

The color of the nankins was long thought to be 
artificial, and Van Braam, who travelled in China 
with a Dutch embassy at the end of the last century, 
informs us, that the European merchants sent to 
request that the nankins for their markets might be 
dyed of a deeper color than those last received. 
The fact was, the Chinese had made the last lighter 
than usual, in consequence of a great and sudden 
demand, which obliged them to mix their common 
white cotton with the yellowish brown. 

The various species of cotton just described, have 
been distinguished according to their respective bo¬ 
tanical characteristics. Dr. Rohr classes the species 
and varieties by the different appearances of the 
seed; other cultivators arrange the various kinds 
according to the facility with which the cotton i.s 
ginned, or divested of its seed; some again con¬ 
sider the distinctive differenre to reside in the shape 
of the seed-pod, the number of its divisions, or the 
manner anchtime in which the cotton is retained in 
its place after the bursting of the pod ; while others 
believe the only circumstances worthy of attention 
in the classification to be those which regard the 
staple or fibre. ^ 

Very white cotton is not considered the host; a * 
slightly yellow tinge, when not the effect of acci¬ 
dental moisture^or of an inclement season, is indi¬ 
cative of greater finenesrf! 

The number of seeds in one pod vary according to 
the different species; the pods of some containing 
only ten or twelve seeds, others as many as tUrty; 
while in all there is a marked difference in color, 
shape, and size. 

fTo he continued. J 
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JIEVIEW. 

^ ji Concite and Practical Treatise ot^ the Principal 
Diseases of the Air Passages^ Lung^^ and Plenra. 
Dy A* Catherwood^ M,D» C.Jf., 8fC,~Price 
7s. 6d. —Duncan. 

Although we are not in the habit of reviewing 
medical books, yet we have, for once, stepped aside 
from our usual course, and for three reasons. Firstly, 
because the author is well known in London as one 
of the most eminent physicians for these diseases. 
Secondly, because we have cause to believe, that a 
very large proportion of our readers are of thje 
faculty; and thirdly, because these diseases, besides 
being the most frequent, are also the most fatal in 
our changeable climate; so tliat all have a vital in¬ 
terest in knowing their origin and cure. The author 
tells us in the pieface, that he has endeavoured to 
adapt the language to the comprehension of the 
non-medical reader, and, as far as possible to ar¬ 
range the various subjects, so that they may be most 
easily understood, compared and referred lo.” 

The work treats of ordinary coughs and colds of 
every kind; whooping cough, croup, inflammation of 
the lungs, dropsy of the lungs, asthma, consumption, 
iiiflammntinn of the pleura, water og the chest, and 
iiuinerotts other disorders—their causes, signs, 
progress, and treatment. The style shows that 
the learned doctor has written from long experience, 
and not with the too common desir^of making up 
a book. The prescriptions given throughout are 
truly valuable. We strongly recommend the work 
to all our readers, medical or non-medical. 


MISCELLANEOUS EXPERIMENTS. 

Prepare a strong solution of phosphorus in sul¬ 
phuric ether, and dip a piece of white silk in the 
solution; then, when the ether has evaporated, and 
the phosphorus begins to fume, apply a solution of 
nitro-muriate of gold, made by dissolving the cry¬ 
stals of that salt in distilled water ; the silk will in 
an instant be covered with a splendid coat of 
metallic gold. 

Proceed as in the last experiment, and instead of 
the solution of gold, apply, with a camel's-hair 
pencil, a solution of nitrate of silver, Rere the 
silver will instantly be restored to its metallic bril^ 
liancy^ and frequently attended by spangles of a 
beautiful blue. 

If a bit of white silk be immersed in an ethereal 
solution of gold, and dried, the application of 
phoaphorised ether will only impart a brown color 
to the silk; but if, as sqpn as tbeph^phorus begins 
to fiime, it be placed on the palm or the liand, and 
breathed on for a considerable time, the brown will 
be succeeded by a purple tinge^ and the metallic 
lustre of the gold will soon begin to appear. 

When antimony is well fused upon charcoal, and 
if, at the moment when ita surface is not covered 
with any particle of oxidd, we throw it suddenly 
upon the ground, the globules, into which it divides 
in its hill, bum with a very lively flame^ throwing 
out on all sides drt//taiif spjrkSf different from those 
of any other metal. 

Mix five or six grains of sulphuret of antimony 
witlv half its weight of chlorate of potass, and 
then, if a sudden stroke be given to the mixture, 
upon a steel anvil, it fulminates with a loud report, 


emitting, according to Fourcroy, a flame as brilliant 
and rapid as lightning. 

Evaporate to dryness a solution of gold, made 
with nitro-muriatic acid, and dissolve the crystals 
in a sufficiency of pure water to prevent the crys- 
tslli|ation of the metallic salt Thoroughly moisten 
a little magnesia Vith tl^is aqueous solution, and 
place the mixture in the sun’s rays. A change of 
color will soon be apparent. It will first take a 
faint violet hue, and in a few hours the whole will 
hu^ acquired a very deep purple. 

Moisten a ifttle magnesia with some of the solu¬ 
tion as before, and then dry the mixture in the 
dark. If it be then submitted to the action of the 
8un*s rays, it will acquire only a faint violet^ even 
by several hours exposure. 

If the mixture employed in the last experiment 
be now thoroughly wetted with pure water, and 
again placed within the rays of the sun, its color 
will rapidly change^ and will acquire a deep purple 
approaching to crimson. 

^ Moisten a piece of white riband with tlm aqueous 
solution of gold, and dry it thoroughly in the dark: 
then suspend it in a clean, dry, transparent phial, 
and cork it close with a dry cork. Expose the 
riband, thus secured, to the strong light of a bright 
sun, for half an hour, and oiily^a faint appearance 
of change of color will be perceived. 

Take the riband out of the phial that was em¬ 
ployed in the lust experiment, and wet it well with 
distilled water. If it be now exposed to the sun's 
rays, it Will instantly change color, and will quickly 
be stained of an indelibh purple. 

Dissolve^ dry nitrate of sUver in pure water; add 
a little oil of turpentine,' shake the mixture, and 
cork it close. Submit the phial with .tents 

to the heat of boiling water for an hour, when the 
metal will be revived, and the inside of the phial, 
where the oil reposed on the aqueous solution, will 
be beautifully silvered, the revived metal forming a 
metallic ring, extending quite round the phial. 

Immerse a slip of white silk in a solution of 
nitro-muriate of gold in distilled water, and dry it 
in the air. Silk thus prepared will not be altered 
by hydrogen gas : but if another piece of silk he 
dipped in the solution, and exposed while wet to 
the same current of hydrogen gas, instant signs of 
metallic reduction will appear; the color will change 
from yellow to green, and a*i5rilliant film of reduced 
gold will soon glitter on its sufface/'^ 

If a piece of silk be immersed in a solution of 
nitrate of silver, and dried in a dark place, and 
then submitted to hydrogen gas, the silver will not 
be reduced; but if exposed while wet to a stream 
of the same gas, the surface will quickly be coated 
with reduced silver; various colors, such as blue, 
purple, red, orange, and yellow, will accompany 
the reduction, and the threads of the silk will look 
like silver wire. During these esr;;teriment8 the 
silk should be constantly kept wet with disUlled 
water. 

Dissolve some crystals of chloride of tin in dis¬ 
tilled water, then dip a piece of white silk in the 
soltition, aivl dry it in the air. If this be now 
immersed in hydrogen gas, no change will be ob¬ 
served ; but if it be exposed while wet to the same 
current of gas, the riiduction will soon commence, 
attended with a great variety of beautiful colors, as 
red, yellow, orange, green, and blue, variously 
intermixed. 
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MAY’S RAPID FILTER. 

It is highly important to the health of families, that 
water intended for their daily consuiJRption should 
be free from all tin purities. 

Good and clear water is also a valuable acquisi¬ 
tion to such manufacturers as paper makers, dyers, 
bleachers, and calico printers; and iu order that 
families and manufacturers should have a constant 
and copious supply of pure water, filtration, on a 
large scale, is necessary. 

The systems of filtration already used by the 
public, furnish filtered water in such trifling quan¬ 
tities as to be of service only to small families, in 
addition to which, great inconvenience is cApe- 
rienced by the filters being constantly out of repair, 
and from their having to be taken away to be put to 
rights ; while manufacturers, like the paper maker, 
dyer, bleacher, calico printer, &c., who require 
such large quantities of filtered water as 120,000 
gallons per day, are without any system of filtration 
whereby they can obtain pure water in such large 
quantities. 

Again, the vinegar distiller, oil merchant, and 
sn^rir refiner, are without any rapid system of filtra-' 
tiou by which they can clarify their liquids; but by 
the method now to be explained, oi», vinegar, and 
sugar juice, aie claiified in the most perfect manner, 
and ut a very rapid rate. 

Fig. 1, of the accuiupanying engravings, is an 
external reprei^eiitatioii of a patent rapid filter, 
called No. 1, which is eight inches in diameter, and 
twenty inches high, and capable of filtering upwards 
of 1500 gallons uf water, or other similar liquid, 
per day of 21 houis. 

Fig. 2, is a section of the same ; A, the false 
bottom or well into which the filtered liquid is re¬ 
ceived, covered with a perforated plate, above which 
there is a layer of horse-hair or serge; B is the 
filtering medium, which consists of prepared cotton 
divested of every particle of dirt and grease ; C is 
an iron or earthenware plate pierced with fine holes, 
or covered with wire gauze. A galvanized iron rod 
D passes fsom beneath the bottom of the filter, 
through the filtering materials, and terminates in a 
screw at its upper end. 

In preparing this filter, the cotton being already 
thoroughly cleansed, is soaked in clean wa'«.er, and 
then packed or kneaded into the filter, taking care 
to press it well against the sides of the containing 
vessel; the plate C is then placed upon the cotton, 
and above it a circular iron frame. The nut E is - 
then screwed upon the upright rod until the filter¬ 
ing medium is sufficiently compressed. 

In the construction of large filters for the supply 
of paper makers, dyers, calico prfiiters, &c., re¬ 
quiring as many as 10,000 gallons qf water per 
hour, the arrangement is slightly varied. In this 
case the rod D is dispensed with ; the cotton is 
packed or kneaded on to the covering of the false 
bottom, the full size of the tank or reservoir, and 
pressed down by an iron frame-work covered with 
wire gauze. A screw and lever are employed in the 
first instance to give the required pressure, when 
iron rods, fitted with set s^ews, are slid down metal 
grooves placed two on each side of the vessel, which 
retains the parts in their proper position when the 
sciw is removed. ^ 

Tne patentee claims the following advantages for 
his systam of filtration, viz.: 

1. That water may be filtered to any extent. 

2. That wines, oils, vinegar, sugar juice, cyder, 


and all liquids, may be filtered without injuring their 
quality, taste, or color. 

3. That the size of the filters are small, in com¬ 
parison with the large supply of filtered water. Fur 
example, a filter of eight inches in diameter, by 
tweqfy inches high, wiir filter water at the rate of 
IjOO gallons per diiy. 

4. That filters can be easily c’.eaned, and upon 
the premises \vherc they may he situated. 

5. That the water is not made haid by filtration, 
the ^filtering medium being quite free from clieuiical 
preparation, wFiich is w'oiihy the attention of dyers, 
bleachers, calico printers, color r.iukers, &c., who 
require pure water without being made hard by 
filtration. 

The ^advantages that strike us as being most im¬ 
portant, are the rapidity of its action, and the facility 
of cleansing, which latter can at any time be effected 
in a few minutes, either by washing the cotton, or 
by putting in a fresh supply. 

'With respect to the rapidity of operation, one 
which we inspected at the depot in Chatbtm Place, 
not above iw'o feet in diameter, was filtering at the 
rate of 7000 gallons a day. 

'W'^here reservoirs, tanks, or back-waters are on 
the premises of large establishments, filtered water 
can be had to any extent, as it 'is only necessary to 
place one or more of these filters in coinmunication 
with the supply of water, and the filtered water can 
be drawn off as fast as it may be required. 

Families, hotel-keepers, and tavern-keepers, can 
have ihe«ifilters filtiMl to their house cisterns, by 
which means filtered wa/er can be had to any ex¬ 
tent, for cq,Linary and laundry purposes, as well as 
for the service of the bed chambeis and bath rooms. 
— Mechanics' Mayazine. 

STURGEON’S ELFCTRO-MAGNETIC 
ENGINE, ^;c. 

A A A A RKFRKSKNTS u stout Square hoard, which 
forma the base of the engine. In two opposite 
corners of the base board, are fixed the tw'o upright 
pillars B B, which carry a cross piece C C. In this 
cross piece are fixed two other smaller pillars P P, 
which also carry a cross piece. In the centre of 
the engine is a vertical shaft, which turns freely in 
two metallic collars; one of which is in the centre 
of the base board, and the 'other in the centre of 
the cross piece C C. ' 

About half way up the shaft are two circular 
channels, one above the other, as seen in the figure. 
Through the centre of Jthese channels, and at right 
angles to their planes, the shaft passes, and is fixed 
to them. Lower down, the shaft passes through 
the centre of an opening in the cross piece D D, 
also supported by two short pillars. On this cross 
piece, ^nd concentric with tlie shaft, are fixed four 
quadrantal metallic plates, separated from each 
other by narrow radial openings. 

Near the top of the shaft, and at right angles to 
it, is fixed a compound bar magnet N S, each magnet 
of which is about eighteen inches long, one inch 
broad, and Ijyalf an inch thick. Near to tlie bottom 
uf the shaft is fixed another similar compound 
magnet N S, with its poles in the opposite direction 
to the former. 

111 a circle concentric with the shaft, and at an 
equal distance from each other, are fixed in the base 
board, the lower extremities of four cylindrical bars 
of soft iron 1111, each of which ils inclosed by six 
coils of copper wire. The coils around each cylinder 
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Are separated from each other by intervening cases 
of oil silk. Each set of extremities of these copper 
wires is soldered to one stout copper wire ; hence 
the extretnities of the twenty-four coils terminate 
in eight of these latter wires, four of which proceed 
from thg lower extremities of the coils, and are 
soldered to the four quadrantal metallic plates, one 
to each. The other fous stout wires proceed from 
the upper parts of the coils and terminate by proper 
connexions in the circular channels, which are 
partly hlled with mercury. Through the of 
I he channels pass four metallic stems, two through 
> each, their inner extremities being in contact with 
the mercury in their respective channels. The 
sterns of each pair are placed at 90° from each 
other, and the whole at right angles to t^e shaft. 
The right angle which the upper pair forms, is on 
the opposite side of the shaft to that formed by the 
lower pair. From each stem hangs a mcftallic wire, 
reaching obliquely to its respective quad^antal plate 
ojl the cross piece D 1), which maintains a con¬ 
nexion between these plates and the raArcury in thg 
circular channels; transferring the electric current 
from one plate to another, and consequently from 
one coil to another, in their progress of revolution. 
To prevent the figure being distorted, none of these 
connecting wiies ase drawn. 

The engine is put into motion by the application 
of two cylindrical voltaic batteries of a single pair 
each, the metals being fdaced in two porcelain jars, 
each of which holds about iliree pints. These bat¬ 
teries are connected witli tlie co;idiictors of the 
engine at their teriuuial cup'«. One battery at each 
end of the lowest clO^^ pif’ce D D. 

The connexions bein^ properly niaJfe, the iron 
cylindacd become magnetic in succession, and by 
the ^oiiit attractive and repuUive forces of the per¬ 
manent magnets N S, N S, and the temporary mag¬ 
nets nil, the former, with the shaft and ap¬ 
pendages, are pulled and driven round, the action 
being carried on in the following manner :— 

Imagine that the \)ole N of tb,e permanent magnet 
is placed directly between the poles S and N of the 
temporary magnets; it will by this means be at¬ 
tracted by the former, and at the same time repelled 
by the latter. Hence it will be urged by both these 
forces towards the pole S. If now the contrivance 
be such, that the voltaic connexions be broken just 
before the pole N arrives at S, the extremity S of 
the iron bar^ili become neutral; but the mo¬ 
mentum of the machine will carry the pole N to 
beyond this neutral point. Now conceive that the 
pendent wires have been carried from their last 
quadrantal plates the next in succession. The 
currents by this means have been reversed in all the 
coils, and a corresponding inversion of polarity has 
taken place in the vertical iron bars ; hence, when 
the pole N has just passed the first bar, and whilst 
still in motion by its acquired momentum, it will 
agaji^ be urge9 on by two other forces, in a similar 
manner as by thg two first. Fur the extremity 
having changed its polarity, it will now repel the 
pole N and drive it onward, whilst at the same time 
it will be attracted by the next bar in succession. 
And, in conseqnetice of similar chang^ of polarity 
taking place in all the four bars, the pole N is kept 
continually revolving. ^ 

All that has been said respecting the pole N, ap¬ 
plies equally to the opposite pole S of the same 
magqet. So that.by this means, the magnet and 
its appendages»are continually urged on by four 
forcesi two attractions and two repuUions: and by 


I considering that the lower magnet N S ’ is, by the 
contrivance, also urged on at the same time, and in 
a similar manner, by four other like forces; it will 
easily be understood that the two magnets, with the . 
shaft to which they are attached, are kept in motion 
by eight forces; four of which are attractive and 
four repulsive. Such is the contrivance for keeping 
the machine in motion. 

To the upper etid of the shaft is attached a verti¬ 
cal spindle, carrying un endless screw near its upper 
extremity, and revolving as the shaft revolves, in a 
collar in the ujiper cross piece. Near to the lower 
end of this spimlle is a fly with three arms, equi¬ 
distant from each other, and each terminatingwvith 
a heavy brass crescent. It was originally the dy of 
a roasting jack. The endless screw works in the 
teeth of a brass wheel, also a part of the old jack. 
The arbor of this wheel runs in a frame attached at 
right angles, to the upper cross piece. 

CHLORATE OF POTASH. 

This interesting saline compound has become (he 
object of a pretty extensive manufacture, in conse¬ 
quence of its application to make matches for pro¬ 
curing instantaneous light, and a detonating powder 
for fire-arms.^ It may be prepared both in tin 
humid and dry way. 

Having made a strong solution of purified potash, 
or carbonate of potash, with from two to three parts 
of water, we |lass through it in a Woulfe's apparatus 
a current of chlorine gas, till it ceases to absorb any 
more. Chloride of potash and chloride of potas¬ 
sium alone are formed as long as there is un ext'css 
of alkali in the solution ; but afterwards in the 
further reaction of the materials, the chloiide pusses 
into the state of a chlorate, and, as such, precipi- 
tates from the solution. During the first half of 
the operation, that is, till the potash be about one 
half saturated with chlorine, as indicated by litmus 
paper ceasing to be darkened and beginning to be 
blanched, only the chloride of potassium or muriate 
of potash falls. The process should be interrupted 
at this point in order to remove the salt, to wash it, 
to add the washings to the liquor, and then to 
transmit the gas freely through the solution. As 
the operation advances, less muriate of }iotush is 
formec^ and at length nothing but the pure chlorate 
is separated in crystals. When finally the bubbles 
of gas pass through without being sensibly absorbed, 
the^process is known to be completed; the ^liquid 
may then be allowed to settle, and be poured off 
from the crystals of chlorate of potash, which are 
purified from the muriate by dissolving them in 
three times their weight of boiling water, and Alter¬ 
ing the solut^n while ho#. On its cooling, the 
chlorate will separate in pearly-looking crystalline 
plates. It%iiay he rendered quite pure by a second 
crystallization, in which state it does not affect so¬ 
lution of nitrate of silver. 

The above potash lye usually gets a reddish tint 
in the course of the proce>^s, in consequence of a 
little maiiganesic acid coming over with the chlorine, 
but it gradually loses this color as the saturation 
becomes complete, when the solution turns yellow. 
The tubes for conveyiiiff the gas should be of large 
diameter, if they be plunged into the saline solu¬ 
tion, because the crystallization which takes place 
in it is apt to choke them up. This inconvenience 
may, however, be obviated by attaching to. the end 
of the glass tube, a tube of caoutchouc terminated 
111 a small glass funnel, or simply the neck of a 
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<»outchouc bottle with part of its body, whose 
width will not be readily closed with a saline crust. 
The residuary lixivium may be used against another 
operation, or it may be evaporated down to half its 
bulk, and set aside to crystallize, v^ercby some 
more chlorate will be obtained, mixed indeed with 
muriate and carbonate, from which, however, it 
may be separated by a second crystallization. In 
general the pure chlorate obtained does not-exceed 
one-tLMith the weight of the potash employed ; be¬ 
cause ill thus treating potash with chlorine, five- 
sixths of it are converted into muriate of potash and 
only one-sixth into chlorate, and a part of the latter 
adlrsres to the muriate, or is lost in the mother 
waters of the crystallization. 

The chlorate of ]>oCash may be more conveniently 
manufactured, like that of lime, in the dry way. 
St. llomer patented at Vienna the following method 
for that purpose in 1821 :—Ten pounds of crystal¬ 
lized peroxide of manganese are to be finely pul¬ 
verized, mixed with ten pounds of plumbago, and 
thirty pounds of common salt, and put into a leaden 
retort. From the middle of the helmet-shaped lid of 
this vessel, a lead tube, two feet long and two inches 
wide, conducts to the receiver, which is a square 
earthen pan, hard glazed both within and without, 
of the same capacity with the retoft. The end of 
the tube must be made fast to a frame at the height 
of six inches above the bottom of the receiver. 
Upon its inner sides four inches apart, brackets are 
to be fixed fur supporting a series of Klths or shelves 
of white wood, on which a number of little paper 
or paste-board boxes are to be laid. In these boxes 
ten pounds of the purest carbonate of potash, pre¬ 
pared from tartar, are to be spread. The receiver 
must now be covered with a lid made tight by a 
water lute. Twenty pounds of concentrated sul¬ 
phuric acid previously diluted with sixteen pounds 
of water, and then cooled, are to be poured upon 
the mixed materials in the retort, the lid immedi¬ 
ately secured, with the tube adjusted in the receiver. 
The whole must be allowed to operate spontane¬ 
ously without heat for twelve hours. At the end of 
this time the retort is to be surrounded with a water 
bath and steadily heated during twelve hours, and 
then left to cool for six hours. The apparatus must 
now be opened, the cakes of chlorate of potash re¬ 
moved, and freed from muriate by solution and 
crystallization. ** 

M. Liebig proposes the following process for ob- 
'taiiiiijg chlorate of potash :— ^ 

Heat chloride of lime in water till it ceases to 
destroy vegetable colors. In this case a mixture of 
chloride of calcium and chlorate of potash is ob¬ 
tained. I'bis is to be dissolved in hot water, and 
to the solution concentrated by evaporation, chlo¬ 
ride of potassium is to be added, ana then suffered 
to cool. After cooling, a quantity of crystals of 
chlorate of potash is obtained, which are to be re¬ 
dissolved and crystallized again to purify them. 
M. Liebig considers that this will be a cheap pro¬ 
cess for obtaining chlorate of potash. From 12 
ounces of chloride of lime, of so bad a quality that 
it left 65 per cent, of insoluble matter, he obtained 
an ounce of chlorate of potash. 

The only difficulty to o^vjrcome in this process is, 
from the chloride of lime not being so easily de¬ 
composed by heat as is generally supposed ; a solu¬ 
tion of it may be kept boiling for an hour without 
losing its bleaching power. The best method is to 
form a thin paste with chloride of lime and water, 
and then to evaporate to dryness. If it be required 


to jtrepare it by passing chlorine into cream of Umet 
it is advantageous to keep it very hot. 

The chlorate uf potash which separates from the 
solution by crystallization, has not the form of 
scales which it usually posseses, but is prismatic : 
whether this is occasioned by some admixture has 
not been ascertained ; but on re-crystalliilng, it is 
obtained in the usual form 

The solution ought not merely to be left to cool, 
in order to procure crystals, for the crystallization 
IS &r from being terminated even after complete 
cooling ; crysti^s continue to be deposited for three 
or four days. 

The following modification ofthe process for 
making chlorate of potash is that of M. V^. A 
solution of chloride of lime marking or 20^ 
Baumc^ is to be set upon the fire in a lead or cast 
iron pot, and when it begins to get hot, there is to 
be dissolved in it a quantity of chloride of potas¬ 
sium, sufficient to raise the hydrometer 3^ or 4°. 
It must be then concentrated as quickly as possible 
till it marks 30*^ or 31^, taking care that it does not 
*boil over by the sudden extrication of oxygen. The 
concentrated liquor is set aside to crystallize in a 
cool place; where a deposit of chlorate of potash 
forms, mixed with chloride of potassium. The 
mother waters being evaporate^l to the density of 
36*^, afford another crop of crystals, after wUch 
they may be thrown away. 

The salts obtained at the first crystallization are 
to be re-dissolved, and the solution being brought 
to 15^ or 16° if to be filtered, when it will afford 
upon codAng pure chlorate of potash. 

Chlorate or oxymuriatb of potash has a cooling, 
somewhat unpleasant and nitrous taste. It does not 
bleach. At 60° F. 100 pArts of watei; dissolve six 
parts of it, and at its boiling point or sixty 

parts. When heated to dull ignition in a glass 
retort it gives out 39*15 per cent, of its weight of 
oxygen, and becomes thereby chloride of potassium. 
When strongly triturated iu a mortar it crackles, 
throws out sparks, and becomes luminous. It de¬ 
flagrates upon red-hot cinders like nitre: when 
triturated along with sulphur, or phosphorus, it 
detonates with great violence, not without danger 
to the hands of the operator, if they be not pro¬ 
tected by a thick glove. Similar detonations may 
be produced with cinnabar or vermillion, sulphuret 
of potassium, sugar, volatile oils, &c.; but they 
can be effected only by the tmart blow of a heated 
hammer and anvil. A mixture of kugar or starch 
with chlorate of potash is readily infiamed by a 
drop of sulphuric acid, and this experiment is the 
basis of the preparation of the oxygenated matches, 
as they have been commonly calfed. The following 
formula forms a good paste for tipping the said 
matches, made of narrow slips of either wood or 
card. Thirty parts of the chlorate in fine powder 
are to be mixed gently with a spatula upon paper 
with ten parts of flowers of sulphur tfell levigated, 
eight of sugar, five of gum arabic, and enou^n of 
vermillion to give the whole a rose tint. We begin 
by mixing tenderly together the sugar, the gum, 
and the salt previously pulverised: we then add aa 
ma6h waterras shall reduce the mixture to a thin 
paste, and lastly introduce the sulphur ; after which 
all must be well incorporated. The points of the 
matches, either previously tipped with sulphur or 
not, are to be dipped in that paste, so as to get 
coated with a litUe of it, and are lastly laid in a 
warm place till they become thoroughly dry. To 
kindle one of them, it must be touched with strong 
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sulphuric ftc:d« which for this purpose is usually 
kept in a small well-stoppered phiaU and thickened 
with amianthus. Aspeu is reckoned the best wood 
for matches. 

Of late years a detonating priming for fire^anns 
Las been much used wit|^ the percussion locks. 
The simplest formula for makii^ it is to takes ten 
parts of gunpowder, lixiviate ic with water, and 
to mix the residuum, while moist, with five parts 
and a quarter of chlorate of potash, reduced to an 
extremely fine powder. The paste may be i^ade 
pretty thin, for the salt is sparingly, soluble iu the 
cold water, and it mixes best when tolerably fluid. 
This powder whel dry is dangerous to handle, being 
very apt to explode. But this danger is guarded 
against by letting fall a drop of the paste ii^ each 
copper percussion cap, and leaving it to dry there. 
In the detonation of this powder, besides muriate 
of potash, there are generated a little sulphate of 
potash and chlorine gas, which rust the metal very 
fast. For which reason fulminate of mercury is 
now preferred by many sportsmen as a» detonating^ 
powder. * 

NEW PROCESS FOR HARDENING 
EARTHENWARE AND GLASS. 

A DISCOVERY has just been made which is likely to 
lead to important modifications in the manufacture 
of earthenware and glass. It consists in bringing, 
by a long exposure to heat, glass vessels of every 
description to a state of perfect solidity and opaque¬ 
ness, in which they entirely lose their trantpareucy, 
and acquire a color of wlftch the shade varies ac¬ 
cording to the proportions of the matte.ft of which 
they ai^copiposed. Th? glass once deprived of its 
alkalflie sflfts by this process, which produces vola¬ 
tilisation, acquires, it is said, remarkable properties, 
and amongst others that of being proof against 
breakage, and of passing from the highest to the 
lowest temperature, and vice vered, without danger. 
It would appear, from what we^have stated, that it 
is to the salts, fusible and solvent in their nature, 
which enter into the composition of glass and crys¬ 
tals in general, that their transparency is to be at¬ 
tributed ; and that once their evaporation is effected, 
there remains only a silicious matter, more or less 
pure, according to the elements that have concurred 
in their formation. As soon, therefore, as the soda 
or potash becomes voTatilised, it naturally follows 
that the glass will lose its transparency, and become 
opaque. The art of glass manufacture will, in our 
opinion, sooner or later, derive instruction and 
advantage from the almost insignificant phenomenon 
that chance seemsito have revealed to it, and articles 
which are required to sustain the action of a high 
temperature, such as crucibles, fire bricks, and 
hearths, may also be obtained from it. A patent 
has been taken out for the discovery .—Courrier de 
LyojMm • 

THE SUN AS A SOURCE OF HEAT. 
The globe which we inhabit, in its physical cha¬ 
racters, is in all respects analogous tm the smaller 
bodies which exist on its surface. These bodies, 
being within the reach of direct experiment, are the 
means by which, in the first Instance, we are ena¬ 
bled to discover the chief properties of matter. 
Observation of the more distant appearances of the 
greater masses the universe, including the earth 
itself, teaches us that these bodies are playing the 


same part, on a grander stage, us the most niinuto 
particles of dust which dance in the sunbeam, or 
the still more impnlptible atoms of air which fioat 
around us. ^Thc force of an irresistible body of 
analogies, therefore, hurries us to the conviction 
that the same physical properties, which observation 
and experience disclose to us in tbe more limited 
masses which immediately surround us, are exhibited 
in exactly the same manner among those infiryte 
systems of bodies, which, filling the immensity of 
space, are placed far beyond the reach of that species 
of observation by which alone those peculiar quali¬ 
ties can be detected. 

Like other physical qualities, the distribution of 
lieat is regulated by the same laws among the bodies 
of the universe as among the bodies which sur¬ 
round ns. The earth radiates and absorbs heat in 
the same manner as any body placed on its surface. 
If there were no external source of heat, therefore, 
the consequence would be that the earth, by con¬ 
stantly dismissing heat by radiation into the sur¬ 
rounding space, would be gradually cooled, and the 
temperature of all objects would fall indefinitely. 
Liquids would be converted into solids; and gases 
into liquids, and subsequently into solids. But 
although the earth radiates heat, and thereby con¬ 
tinually loses portion of that heat which it con¬ 
tains, it, on the other hand, absorbs such heat as is 
radiated upon it by other bodies. The bodies of 
the universe, from which the earth in this manner 
may receive a^supply of heat to replace its loss by 
radiation, maybe expressed in three distinct classes ; 
Ist, the sun ; 2d, the other bodies of the solar sys¬ 
tem, including planets and satellites, and the moon; 
and 3d, the fixed stars. We have already seen that 
the heat which accompanies the ra^ reflected from 
the moon is inappreciable to the most sensible 
thermometer; and that, even admitting that tbe 
reflection of heat from the moon was proportional 
with its reflection of light, the utmost effect of its 
rays, when condensed 300 times by a powerful re¬ 
flector or lens, would not produce an effect amount¬ 
ing to a minute fraction of a degree of the thermo¬ 
meter. It may, therefore, be assumed, that from 
the moon the earth receives no* sensible supply of 
heat to replace that which it loses. 

The experiments of Professor Leslie on radiation 
lead to^ihe conclusion that the power of radiated 
heat from a given object varies with the magnitude 
of the object and the distance, increasing in the 
same proportion as the superflcial magnitude is in¬ 
crease (the nature of the surface being supposed 
to be given), and decreasing in the same proportion 
as the distance is increased, From this conclusion 
it follows, that tbe effect of heat radiated from an 
object is alwayp proportional to the apparent visual 
magnitude of that object. Thus, if two bodies, 
radiating heat in a similar manner, have the same 
apparent magnitude, whatever be their real magni¬ 
tude, the effect of their radiated heat will be the 
same. 

Assuming that the surfaces of the planets and 
their satellites have the same power of reflecting 
heat as the moon, it will follow, that the effects of 
these bodies in radiating heat to the earth, compared 
with that of the moon, wtll be in proportion to their 
apparent magnitudes. Now, the apparent magni¬ 
tude of the largest of these bodies is prodigiously 
less than that of the moon, and many of themHhave 
so small an apparent magnitude, as to be invisible 
to the naked eye. It follows, therefore, if the heat 
radiated to the earth by the moon be inappreciable, 
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that which proceeds from the planets and other 
bodies to the solar system will be still more incon¬ 
siderable. So far, therefore, as the solar system is 
concerned, the sun alone must be regarded as the 
means of restoring to the earth the heat which it 
loses by radiation. 

All the results of astronomical observation coun¬ 
tenance the probability that the fixed stars are 
bodies similar to the sun. They shine with their 
own light, and not, like the planets, with light re¬ 
ceived from another object. Their light is, there¬ 
fore, far more intense and splendid than that of 
any planet. If it be assumed, that these bodies be 
simrlar to the sun, we may suppose that their rays 
are equally calorific. It will therefore follow, by 
the law established by Sir John Leslie, that the 
heating power of the fixed stars will be, to that of the 
sun, in the proportion of their apparent magnitudes. 
On a first view of these fiicts, and considering the 
intense heating power of the sun’s rays, and the im¬ 
mense number of the fixed stars, it might be sup¬ 
posed that the firmament, studded as it is by these 
bodies, would offer an extensive source of heat. 
Such, however, is not the fact. The distance even 
of the nearest fixed stars is so immense, that the 
most powerful telescope ever yet constructed, has 
been incapable of producing the slifrhtest effect in 
magnifying them. In fact, no fixed star has any 
visual magnitude whatever: they are mere lucid 
points which subtend no angle to the eye. If, 
therefore, Leslie’s law be applied W them, it will 
follow that the heat of solar light is, to that of the 
fixed stars, in an infinite proportion. 

NEW MOTIVE POWERS. 

A FEW years ago considerable sensation was pro¬ 
duced by the appearance of a work, published ori¬ 
ginally in America, and soon after reprinted in this 
country, under the title of ** Paradise within the 
reach of all Men,” &c., in which the author, Mr. 
Etzler, undertook to demonstrate the existence of 
motive powers in nature, which might be so applied 
as to supersede most of those mechanical and other 
inventions which society so extensively employs for 
the satisfying of its numerous wants. Mr. Etzler 
went further, and declared that he, himself, pos¬ 
sessed a knowledge of the means of so applying 
these powers, and offered, upon very moderate con¬ 
ditions, to make known his discoveries. After 
retaining these secrets in his own bosom for a num¬ 
ber of years, it was Mr. Etzler’s fortune to become 
acquainted with an individual who could appreciate 
his views, and who introduced them and their author 
to certain other spirited capitalists. The result has 
been the formation ofia company ^n the United 
States, for the purpose of bringing these discoveries 
before the public. A patent has been ‘obtained in 
America, and, within the last few days, one for the 
United Kingdom, in the right of Mr. Stollmeyer, 
whose visit to Europe is expressly for the object of 
securing the patent rights in this and other coun¬ 
tries ; after which, no time will be lost by the 
patentees in making the promised discoveries known. 
We may state, too, that an elaborate work, princi¬ 
pally descriptive of the ndw inventions, is already 
completed by the author of the ” Paradise,” &c., 
and will be published as soon as the above objects 
shall^ve been accomplfshed. Through the favor 
of Mr. Stollmeyer, we have seen the models of Mr. 
Etzler^s inventions, and have been astonished at 
their simplicity, and their manifest superiority over 


every application of motive powers now known. 
We are not permitted to enter into the details of 
these extraordinary improvements, but shall venture 
to say that no one, after having seen them, can 
doubt the possibility of the results predicted in Mr. 
Etzler’s highly original .work. The patents are for 
” certain improv^ents in the ^application of the 
powers of wind and water to agncultural and other 
purposes.” One of these purposes is the propul¬ 
sion of vesselsi'On the ocean. The anticipated results 
of ^he new application of these powers on land 
are of quite ajs superior and decided character.-— 
Inventor^8 Advocate* 


THE CAST-IRON LIGHTHOUSE. 

In writing a description of a cast-iron lighthouse 
tower just completed for the island of Jamaica, an 
opportunHy is afforded for a few words on the ad¬ 
vantages offered by this peculiar mode of con¬ 
struction. Mariners have frequently been deprived 
of the security afforded by lighthouses on dangerous 
coasts, from the great costliness of such Structures, 
as well as from the* danger or difficulty attending 
their erection, in consequence of local peculiarities 
arising either from tidal restrictions, or from the 
difficulty of obtaining foundations of sufficient 
solidity to support the heavy mass* of masonry of 
the tower. It is a fact of common occurrence that 
years are required to erect a lighthouse of very 
moderate dimensions, where the rate of working is 
limited, both by the nature of the tides and by the 
peculiarity of the season ; and the authorities who 
preside over these matte's are frequently deterred 
from enterfuiiiing the application, for such facilities 
to navigation, from the cbst and troqble attending 
their execution. ^ 

The situation for which the lighthouse is intended, 
has long required this protection, but the great 
expense of stone or brick erection, and the time 
required to complete them, have interfered with 
their earlier execution to complete the plan. 

Mr. Alexander Gordon, the engineer to the com¬ 
missioners appointed to carry the plan into effect, 
is the designer of this building, and who recom¬ 
mended the adoption of cast-iron, in consequence 
of the suggestions some years ago of Capt. Sir 
Samuel Browne, and the subsequent erection of a 
small light tower on Gravesend Pier, by Mr. Clarke. 

The advantages which iron, when not in contact 
with sea-water, possesses over stone or other 
materials, is, that upon a given base a much larger 
internal capacity for dwellings and stories can be 
obtained with equal stability. The nature of the 
material admitting of the plates Seing cast in large 
surfaces, there are fewer joints, and consequently 
greater solidity. A system of bonding the plates 
may also be adopted, which will ensure the perfect 
combination of every ^art, so as to form one entire 
mass, and by the facility which sucK' a plan offers 
for uniting the parts, the best form for strengtlfand 
stability can be obtained. The^time required for 
the construction of such a building in iron being 
less than that required for the preparation of one of 
stone, would, in many instances, influence its 
adoption, and from the comparatively small bulk 
and weight of the component parts of the structure, 
much greater facilities are afforded for transporting 
and erecting it at its destination. It is a fact worthy 
of remark, that in less than three months from the 
date of the contract, the lighthouse in questioli was 
cast and erected on the contractor^ premises, and 
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it is the intention of Mr. Gordon, the engineer, to 
have the light exhibited in Jamaica, on January let, 
1842, being six months from the date of its com¬ 
mencement. This is a degree of expedition com¬ 
mensurate with the extraordinary despatch of the 
present d^, when all operations, however great and 
difficult, seem to advance with % celerity whiCh a 
tew years back would havobeen deemed chimerical. 

The expenses of the construction, the transmis¬ 
sion to its destination, and its final*erection, will 
not exceed one-third the cost of c stone building of 
equal dimensions and capabilities ; and in localities 
where the materials are not naturally produced, but 
have to be transported from a distance in a fit state 
of immediate erection, the expense would consider¬ 
ably exceed this ratio. Another prominent feature 
in the construction of iron lighthouses, See,, is the 
security from electric influence, the material itself 
being one of the best conductors of tne electric 
fluid, and if proper means be taken to transfer the 
electric fluid from the base of the tower to the sea 
by means of copper conductors, no danger need be« 
apprehended from its effects. ^ 

The lighthouse in question is.the first of its kind 
that has been practically carried out, and from its 
having to withstand the destructive hurricanes 
which, as well as frequent earthquakes that 
occur in the West Indies, it will afford a good ex¬ 
ample for future practice. The form has been 
selected as well for strength as for symmetry, and 
the arrangement of the lantern and light apparatus 
reflects the greatest credit on the mani^acturer, 
Mr. Devillc. ^ 

The tower is to be founded on a coral rock, a 
little above the level of yie sea, the fact of which 
rock is^^bovig 10 feet beneath the surface of the 
8and,'*and*\hich will be excavated to Veceive the 
base of the tower, resting on and cased with granite, 
to prevent the natural filtration of the sea water 
from acting upon the iron. The course of granite 
upon which the base of the tower rests, is grooved 
to receive the flange of the lowea plates, from which 
the lightning conductors are continued to the sea. 
The diameter of the tower shaft is 18 ft. 6 in. at its 
base, diminishing to 11 feet nnder the cap; it is 
formed of nine tiers of plates, each 10 feet in height, 
varying from 1 to f inch thickness. The circum¬ 
ference is formed of 11 plates at the base, and 9 at 
the top; they are cast |vith a flange all round the 
inner edges, ai|4 when put together, these flanges 
form the joints which are fastened together with 
nut and screw bolts, and baulked with iron cement. 
The cap consists of 10 radiating plates which form 
the floor of the Ijght room, and secured to the 
tower upon 20 pierced brackets, being finished by 
a light iron railing. The lower portion, namely 27 
feet, is filled up with masonry and concrete, weigh¬ 
ing ehont 300 tons, and so connected with the rock 
itself that it forms a solid («9re of resistance; the 
remeijping porfion of the building is divided into 
rooms which are t(^ be appropriated as store rooms 
and berths for the attendants in the lighthouse. 

The light room consists of cast iron plates five 
feet high, on which are fixed the metal sash bars 
for receiving the plate glass, these terminating in a 
point are covered with a copper roof, from which 
rises a short lightning rod, tr^le gilt at the point, 
• to attract the electric current. 

The light is of the revolving kind, consisting of 
15 Ar^and lamps and reflectors, five in each side of 
an equilateral triangle, and so placed as to consti¬ 
tute a continuous light, but with periodical flashes. 


In order to preserve as low a temperature as the 
nature of the circumstances and climate will permit, 
the iron shell is to be lined with a non-conducting 
material, suck as slate or wood, leaving an annular 
interstice, through which a constant ventilation will 
be effected, and by which the excessive heat will be 
carried off, in which it will doubtless be assisted by 
the evaporation of the sea spray which may acci¬ 
dentally be oast upon it, as it will be placed within 
GO yards of the ordinary water level. 

In order to preserve the two lower tiers from 
oxidation, they have been coated with coal tar, and 
M r. Gordon intends to set them in the granite with 
a bituminous cement. The only bracing which has 
been thought requisite is a few cross ties at each 
horizontal joint, over which the iron tongued wood 
floors are laid. 

The several rooms are provided with five aper¬ 
tures, fitte#with oak sashes glazed with plate glass; 
the approach to the doorway, which is about 10 
feet above the level of the sand, will be by means 
of stone steps; ladder irons are also provided in 
the event of the stone steps being carried away by 
a hurricane. 

The whole of the castings were executed by Mr. 
Robinson, at his manufactory (late Bramah and 
Robinson), at Kmlico, and put together in the yard 
of the manufactory prior to their removal for its 
intended destination. 

Tlie work wjjl be re-erected in Jamaica by means 
of a derrick and crab from the inside, without the 
aid of any externa] scaffolding. 

We understand that the whole expense of the 
lighthouse, including the passage over the Atlantic, 
and the erecting it on the promontory in Jamaica, 
will not exceed ;£^7000, and that the entire weight 
of iron of the whole fabric is about 100 tons. The 
masonry is being prepared in this country, as it will 
be more economical to send it from England than it 
will be to get the stone and work it in Jamaica. 
Three mechanics are also to be sent out with the 
work to put it together on its destined spot.—CM/ 
Engineer. 

PHENOMENA OF GLASS. 

(To the Editor.) 

Sir,—H aving read with much pleasure an article, 
in your truly valuable work, upon the Phenomena 
of Glass’’; and being much struck with the won¬ 
derful and seemingly unaccountable mystery attend¬ 
ing the fracture of the tube, and Rupert’s drop; 

I have taken the liberty of hazarding a conjecture 
as to the cause of the phenomena described.— 
First: the tube ;—It would appear that the tube 
was cleaned wRh an iron 4ire, having a piece of 
wash leather at the end. Now 1 would ask of you; 
is it not possible, that the friction of the leather 
upon the glass may have the effect of charging the 
tube with electricity, to such an extent, that, upon 
the wire coming into contact with it, it acts as a 
discharge; the shock causing a number of minute 
fractures* in the glass, which every vibration of the 
air would have the effect of enlarging, until at last 
it falls to pieces# • 

As to the fracture of the rod, my idea is this,— 
The glass in a melted state when dropped into cold 
water, by its great heat decomposes it, and at the 
same time immediately contracting it. forma into a 
drop, inclosing a mixture of oxygen and hydrogen : 
derived from the water. Supposing this to be the 
case, (on striking two pieces of glass together in 



S40 


MAGAZINE OF SCIENCE. 


the dark, a spark will be plainly seen,) may not the 
sudden breaking off of the end, be sufficient to cause 
a small spark, enough to ignite the gas contained 
within, when an explosion would tAe place, of 
sufficient force to break the glass into pieces, at 
the same time it would give a shock to the hand* 
These being the ideas of a very young beginner 
in chemistry, I hope you will excuse all errors. 

OXYGEN. 


MEMORANDA. 

tfew Metallic Subetanee ,—At a recent sitting of 
the French Academy of Sciences, M. Peligot sub¬ 
mitted a paper on a new analysis of the substance 
csUed by French chemists Urane,’' which had 
been hitherto ranged among the simple metals; he 
had found that it was not a simple sulffitance, but 
was a compound or oxide of uranium, and that the 
true metallic base was capable of being separated 
from the compound substance. M. Peligot had 
acted by means of chlorine and potassium, and, 
having obtained the new metallic substance, which 
had never before been got pure, had found its 
atomic weight to be expressed by the tabular num¬ 
ber of 750. 

Valuable Biscaicery. —Recently, two intelligent 
French mechanics attended at the plumbers' shop 
in the Woolwich Dockyard, to show the workmen 
and a foreman from each of Her Majesty's other 
dockyards, a new invention for soldering or joining 
metals without solder. The mode of operation was 
discovered by Le Comte de Kichemond, who has 
taken out a patent for it in this country. The in¬ 
vention is applicable to brass, copper, lead, pewter, 
and xinc, and the process is very simple. It merely 
consists of the application of a very powerful heat 
from a small tube, exactly similar to a blow-pipe, 
attached to a pliable hollow thong, woven similar 
to a whip, but made air tight, at the end of which 
is placed two stop cocks, the one to admit hydrogen 
gas, generated on the spot, by placing sulphuric 
acid mixed with water upon cuttings of zinc in a 
vessel constructed for the purpose. The other stop 
cock admits atmospheric air in any quantity and 
with great force when requisite, as it is assisted by 
a smidl portable bellows worked with the frot upon 
a pedal similar to those used by the glass-blowers 
at the Polytechnic Institution and Adelaide Gallery. 
The foremen of the various yards tried a number of 
experiments with lead, both with flat and round 
pieces, and formed joints, all of which they per¬ 
formed in a very satisfactory manner, and appeared 
at once to comprehend the whole theory of the dis¬ 
covery. The joining bannot be known from any 
other part of the metal, and must be a great ad¬ 
vantage over the old method, as it pa&ed through 
the whole thickness of the metal, and appears to be 
as perfect on the one side as the other, enabling 
every part to bear equal pressure. 

Application of Glass Tubes as Water-Pipes .— 
The Journal St. Etienne states that experiments 
were to be made on the 2nd of this month of a plan 
proposed by Messrs. Bergeron and Cambier, civil 
engineers, for the employment of glass instead of 
cast-metal pipes for the supply of the principal 
foun^tain of jRive de Gier. The advantages of glass 
pipes may be easily appreciated; the water will 
leave the fountain in the same state in which it 


entered it, without being altered in its nature, or 
stopped in the pipes, by the effects of oxidation or 
of corrosions, which often obstruct metal pipes. 
Every one knows that glass can be su)imitted to 
enormous pressure, wiUiout danger of breaking. 
We have seen, for instance, bottles of cjiampagne 
support a weight qf 40 atmospheres without injury. 
The proposed pipes then, 18 centimetres in dia¬ 
meter, ought to resist easily a pressure of six at¬ 
mospheres. Should the experiment succeed, its 
effect will be to reduce to one-third of their present 
price the cost of water-pipes .—Le FanaL 

Fresco Painting .—A correspondent of the Athe^ 
naum suggests the following substitute for fresco 
painting in the decoration of the New Houses of 
Parliaqpient, which he contends will have an equally 
beautiful effect and be quite as durable. The 
wall is first covered with Roman cement, commonly 
called stucco; after this is dry, it must receive 
three or four coats of a mixture of fat linseed oil 
boiled with gum, similar to varnish—in fact, it may 
•be called varnish, only observing that it will not 
crack. This penet^tes the cement, anS keeps it 
from what is termed sweating. Then cover with 
the ground for the picture, preparing the color with 
half turpentine. For the picture itself, have your 
colors ground in oil and work* them in turpentine, 
and it will have the same effect as fresco painting. 
It requires to be finished expeditiously, as the . 
colors set fast. This sort of painting, I should 
say, would answer well: Ist. Because it will dry 
hard. 2gd. It will retain its color. 3rd. It is equal 
to fresco in beauty and appearance. 4 th. After 
preparing the walla, the rooms may be used for 
business, flhd the artists continue their labours at 
such times as are most convenient, aw thero is but 
little or no*dirt. Any artist will be able to eifecute 
works in this style." 

Fire and Water Proof Cement .—Pour a pint of 
vinegar into a pint of milk; when the latter has 
fully coagulated, clear it off the lumps, and let it 
settle, then mix the whole well together; now sift ^ 
into the liquid quick lime, till upon stirring the/ 
whole we obtain a thick paste. This cement will 
permanently unite marble, eartherware, china, &c. 
—French paper. 

Temperature of Plants. — Mr. Van Beck nas 
constantly observed this phenomenon, in the course 
of his experiments—that iji suddenly raising the 
bell-glass which cut off all communication between 
the air of the apartment and that of the plant, the 
heat of the latter always fbse suddenly some tenths 
of a degree. This phenomenon, however, lasted 
only a few minutes: the magnqfic needle soon re¬ 
trograded, passing zero of the scale, and showing, 
by its opposite and permanent duration, that the 
living plant had a much lower temperature than the 
dead leaf, as is always the case in the atmosphere. 

Is this phenomenon to be ascribed to the instan¬ 
taneous access of free air to the pTant, whiq|i, by 
stimulating its vital functions, ^hat were depressed 
by its having been kept in a less pure air, augments 
at the same time its proper heat, before the counter- 
acting and Mgoric influence of re-established eva¬ 
poration has had time to make itself felt t M. Van 
Beck cannot venture to decide this: but he hopes 
that other philosoplvsrs and naturalists will engage 
in these researches, which, if he is not deceived, • 
may yet throw some light upon many an intere8tir«g 
question in animal physiology.— ^^omvte-Bendu. 
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CHEAP HYDRAULIC BLOW-PIPE. 

CTo ihe Editor^J 

SiBf—I inclose for insertion in yoiif Ma^^ne, a 
sectional drawing of a simple^ cheap, and effective 
hydraulic blow-pipe. The description is as follows: 
A, Fig. 1, is a cylindrical tin vessel, 13 inches deep, 
and 10 inches in diameter. B is a loose lid, to 
which is soldered air-tight the vessel C, which is 
6^ inches in diameter, but without a bottom, and 
approaches to within^a quarter of an inch of the 
bottom of the former vessel A. D is a piece of 
i inch lead-pipe, with a tap at the lower end, which 
communicates with the interior^f the vessel C; E 
is a piece of ^ inch pipe, which also communicates 
with the vessel C ; F is the lamp; G O is two pins 
of wire, to prevent the lid from being lifted up by 
the pressure of the water when in action; 1 is a 
lip which must be left uncovered, so as to allow the 
air free access to betwixt the vessels A and B. 

To use the blow-pipe, take off the lid and 
nearly half fill the*vessel A with water; then put 
on the lid, and fasten it down by the wire pins G G. 
Put a glass nozzle on the pipe E; open the tap, and 
blow down the pipe D, so as to force all the water 
out of the vessel C. Then shut the tap, and you 
will have a steady stream of aii^ for al^ut three 
minutes, providing the orifice in the glass nozzle be 
not too large. 

A blow-pipe upon this plan wil^ be found very 
useful in every little laboratory for many purposes ; 
by merely taking off the lid it forms an excellent 
vessel for holding water ; it may also be converted 
into a pneumatic trougli, by soldering three small 
tin brackets, about 3^ inches from the top of the 
vessel A, so as to support a moveable tin shelf. 

H. 8HARP1N. 

[The above is so very similar to the hydraulic blow¬ 
pipe of Mr. Tilley, that we have aubjoined a rut of the latter 
iastrument. Fig. 2, also. A is the outer vessel which is square; 
B a division across; D £ F the tame as in Mr. Sharpin's 
liistruinent.^£i>.] 


ON A MACHINE FOR CALCULATING THE 
NUMERICAL VALUES OF DEFINITE 
INTEGRALS. 

BY PROFBSSOR MOSELEY. 

It is the object of this machine to apply to the 
numerical calculation of definite integrals, a prin¬ 
ciple first suggested by M. Poucelet for the regis¬ 
tration of dynamometrical admeasurements, which 
has been applied by M. Morin to an instrument 
called the compteur, for registering the traction of 
loaded carriages upon common roads, and during 
the last year by a committee of the British Associa¬ 
tion, to a permanentVegiatration df the work of the 
steam upon the piston of a stean^-engine. The 
machine about to be described has some mechanical 
expedients in common with the last-mentioned ma¬ 
chine ; it has nothing in common with the compteur 
of M. Morin, except the admirable principle of M. 
Poncelet. In the accompanying figure, D E repre- 
*aent8 a circular disc, moveable atout an axis C, 
passing through its centre by means of an endless 
sg'ew, working in teetl^ cut upon its drcumference. 
Q R K L is a ri^d frame, composed of two rods, 
Q R and L K, joined by cross-pieces, QL and RK, 
aqd moveable at its extremities about axes whose 
centres are in a straight line, passing through the 
centre C of the disc. The aiis A of this frame is 
hollow^ and there passes through it a rod V T, at 
Uie*extremitj of which is a wheel S P, which, from 


the peculiar functions assigned to it in this maehiiiaf 
is called the integrating wheel; the wheel is move- 
able about the extremity of the rod VT, ffht is 
confined to it by means of a nut, and it has holes 
in two of its arms, through which the rods Q R and 
of the frame pals, fitting them accurately. 
The axes of the frame turn in bearings, which are 
not fixtures to the frariie of the instrument, but 
which slide vertically by means of grooves in the 
fixed pieces A B and G H. The weight of the frame 
anfl of the wheel S P is thus made to rest entirely 
upon the point of contact P of the edge of the wheel 
with the disc D E, and any amt^unt of friction of 
the two surfaces of contact may be obtained by 
sufficiently loading the frame. The rod T V is con¬ 
nected by means of a vertical piece VU, with a 
second similar rod U Z, at whose extremity Z is a 
short vertical piece reaching to the surface of the 
disc, and kept pressed against the curved edge or 
rail E F (wUch is screwed down upon the plate, 
and is of any given geometrical form), by means of 
a cord attached to the cross-piece Vand carry¬ 
ing a weight. Itris evident from this construc¬ 
tion that, if the curve E F be any other than a 
circle, having its centre in C, the wheel S P will be 
made to alter its position on the frame Q R, and 
the point P its distance froiiF'the centre C, by the 
pressure of the edge E F, when the disc or plate 
E D is made to revolve by the action of the screw ;• 
and that the geometrical law of this change of posi¬ 
tion, in reference to any angular revolution of the 
disc, vwll be dependent upon the polar equation of 
the curve E F, or upqn the relation of its radius 
vector C Z, to the angle which that line makes with 
any other similar line gifen in position in it. Now 
let it be fonceived that such a foridii^iixm to the 
curved edge E F, as to cause the distance C P of 
the point of contact P, of the circumference of the 
wheel S P, from the centre of the disc, which dis¬ 
tance differs very, little from CZ, to be a given 
function F (I) of the angle 9 described by the disc 
E D, and let it be observed that, as the wheel S P 
ia made to traverse the frame Q R, by the pressure of 
the edge or rail E F; thia wheel ia also made to re¬ 
volve by its friction upon the plate at P, that friction 
being produced by the pressure of the weight of the 
wheel and of the frame Q R upon the plated which 
pressure, if it be not sufficient for the purpose, may 
be increased in any proportion. The wheel SP 
thus continually varying its dj|itance from the 
centre C of the plate^nd its circumference con¬ 
tinually revolving withHne velocity of that part of 
the circumference of the plate with which it is then 
in contact, it follows that theijpmber of revolutions, 
and parts of a revolution, which is made by it, and 
therefore by the frame QR, which it carries with it, 
as the plate revolves from any given angular posi¬ 
tion 0^, to any other, 1^, ia a function of the form 
and dimenaiona of the curve E F. 

Let now a contrivance be applfed to the^iuBtru- 
ment for registering the revolutions N of the frame 
Q R K L, and therefore of the Integrating wheel S P, 
to the 1,000th part, or to four places of decimalf. 
This registration may be made by the common 
method or astronomical instruments; or more con¬ 
veniently, and perhaps with sufficient accuracy, bj 
means of a toothed wheel fixed on the axis of the 
frame, and running into a pinion in the proportion 
of 10 to 1; this pinion carrying a wheel which runs 
into a second pinion in the same proportion, and so 
on through a train of wheels and%pinions, e jch wheel 
of which being divided into 10 equal parts, and num- 
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hendf will riiow on« digit of the decimal part of a 
rerolution up to aa many placet of decimals as there 
are wheels^ The complete rerolutions of the frame 
may in like manner be registered by means of a 
pinion on the axis of the frame running into a wheel 
in the proportion of 1 to 10? The value of N may 
thus be registered to four places of hecimala probaoly 
with accuracy. • 

And if, connected with the endless^screw which 
gives motion to the plate, there be a train of wheels 
registering the space described by a point in Aie 
plate, at distance unity from its centre to three or 
four places of decimals, and the plate be made to 
revolve from the position in which the given radius 
vector coincides with C P into a position in which 
the index of the first register shows any No. then 
will the second or last-mentioned register show the 
logarithm of a number one greater than that. So 
that by this adjustment of the apparatus, it may be 
made to replace a table of ordinary logarithms. It 
would be better, however, with a view to this appli¬ 
cation of If, to replace tiie plane disc D*B, by the 
surface of a cone. The requisite spiral sfould more 
readily be traced on the surface of such a cone; it 
is identicd with the natural spiral^ traced out by 
the convolutions of a large class of turbinated shells. 
Under this form the%istrameht might be brought 
into a comparatively small compass; and it is not 
e difficult to see that by a mechanical combinafion of 
no great complexity, it might be made to add or to 
subtract the logarithms which it registers, and to 
record the numbers which correspond to the loga¬ 
rithmic sums or differenceib which it thus obtains^ 
completing in this process the mechanical qperations 
of ihultiplication and division in respect to numbers 
of anyj^dhil?^f»f digits. The only examples hitherto 
given of the calculation of this machine, are ex¬ 
amples which lie within the compass of the ordinary 
methods of analysis; and, in respect to these, the 
instrument could only serve to replace^ perhaps con¬ 
veniently, bnt still leas accurately, well known pro¬ 
cesses of analytical calculation *or tables already 
formed. There is, however, a large class of func¬ 
tions, whose analytical integration lies beyond the 
existing resources of mathematical science, the me- 
ehanical integration of which this machine will 
nevertheless readily effect. The accuracy of the 
results it gives in respect to these, being dependent 
upon the same principles as the accuracy of the 
results it gives ia respect to the others, and, there¬ 
fore, verified by a compar^n of these last results 
with the tables. It ia im^ssible, in this popular 
and hasty discussion of the subject, to enter at any 
length, or with any qrstem or method, on the con¬ 
sideration of this cUms of integrals, and the re¬ 
sources of mechanical integration, which the ma¬ 
chine offers in respect to them. 

Among the medanical difficulties which present 
themselves to t)|p construction of such a machine 
are th% followingGreat accuracy will be required 
in pvittg their true geometrical forms to the curves 
fix^ upon the revolving plate. It is unquestion¬ 
able that a certain amount of error must always re¬ 
main due to inaccuracies of workmana|^ip in the 
forms of these curves; nevertheless to those who 
are acquainted with the wonderful education of the 
saise of touch and the skill of hand acquired in the 
mDinute workmanship of some processes of the arts 
(the engraving of type-founders’ dies for instance, 
or the ^wing of micrometrical lines on glass, many 
of the camb movefuents of machinery, and the ad- 
nslrable tools of Mr. Whitworth), it will not ap¬ 


pear impossible to reach, with the requisite care 
and patience, a very considerable degree of precision 
in this respect; and let it be remembered, that one 
type or model*being thus attained, it may be repro¬ 
duced infinitely, and with perfect accuracy, by cast¬ 
ing in type-founders’ metal, or perhaps by turning, 
or by the electrotype. Again, the difficulty of con¬ 
structing these curves will, no doubt, in some degree 
be enhanced by the fact, ^at the guiding curve B F 
most be different from what it would be if the points 
Z and P coincided. This difficulty (not in itself 
considerable) may, however, wholly be removed. 
We have only to take the curves from the plate 
D E, and to place them on another circular plate 
parallel to and concentric with D B, of precisely the 
same dimensions, but so far above it as to clear the 
integrating wheel S P; and then to give to the con¬ 
necting piece V U a direction upwards instead of 
downwards, so that the bar U Y Z may pass to the 
superior surface of the upper plate; if this bar be 
then precisely of the length of the arm V T, the 
point P will be made to describe a path on the 
lower plate precisely similar to that of the point Z 
on the upper. And let it here be observed, that 
there are somb important applications of the instru¬ 
ment, in which the curve £ F admitting of an easy 
mechanical descAption, the guidance of a rail may 
be entirely dispensed with, the point Z being made 
to vary its position according to the required law, 
by some more cibnvenient or more accurate mecha¬ 
nical expedient. In conclusion, let it be observed, 
that since by milling the edge of the integrating 
wheel S P, by making the plate D E of a soft metal 
—^brass, for instance, or perhaps zinc—and by load¬ 
ing the frame, any degree of friction of the surfaces 
at P may be obtained ; and by increasing the dia¬ 
meter of the wheel S P, any leverage of that fric¬ 
tion to turn the machinery connected with the frame, 
it would be quite practicable to introduce thoae 
mechanical expedients into the train of wheels 
which are necessary to cause the digits of the num¬ 
bers registered to arrange themselves side by side in 
a line; and that then, by uniting with it the ad¬ 
mirable combinations of Mr. Cowper’s printing 
press, the machine might be made to print off the 
results of its calculations, precisely as by the same 
press the successive numbers are made to print 
themselvSa upon bank notes. 

STEAM AND THE STEAM ENGINE. 

Wb now commence a series of papers on the history of 
the steam engine, intending in the course of them to 
give representations and descriptions of all the cele¬ 
brated engines, which have, f^om time to time, been 
invmited. To ifiiderstand this difficult subject the 
more readily^ and to prevent as much as possible in¬ 
terruptions in the course of our intended review, we 
have thought it advisable to offer the following re¬ 
marks on the nature of eteam itself, as a preliminary 
knowledge necessary to be constantly borne in mind, 
whether in appreciating the contrivances of different 
inventors, in understanding the peculiarities of each, 
or in applying the frindameiital principles of 
science and experiment to their legitimate and useful 
applications. 

When water, exposed to the pressure of the at¬ 
mosphere, is heat^ to the temperature of 212*^, 
globules of steam, composed of heat and water in a 
state of combustira, are formed at the bottom of 
t^ vessel, and rising through the fluid may be col¬ 
lected at the surftce. In its perfect state it ia trani- 
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parent, and consequently invisible, but when it has 
been deprived of a part of its heat by coining into 
contact with cold air, it becomes of a cloudy ap¬ 
pearance, as when it issues from a tea kettle. While 
remaining in an open vessel, by increasing the fire, 
the temperature or the water never rises above 212°, 
nor that of the steam which is generated; the only 
effect being a more copious production. If the 
water be confined, both it and the steam which is 
produced piay be brought to any temperature, and 
the steam being accumulated, will eventually, if the 
fire be continued, inevitably burst the vessel con- 
taiiyng it, however strong the latter may be. Steam 
is highly elastic, but when separatdB from the fluid 
from which it is generated, it does not possess a 
greater elastic force than the same quantity of air. 
If a small quantity of edr be inclosed in a thin ves¬ 
sel, (a bladder for instance,) the neck of the bladder 
tied tightly, and then it be held towards the fire, the 
air will expand so much as completely to fill the 
bladder, and in all probability burst it. This is an 
universal principle, and steam possesses the property 
of expansion by heat, no less than other bodies, yet 
it does not possess it in any extraordinary degree; 
and it is not to this cause that we are to attribute tlie 
singular effects which it presents to us. In fact, this 
universal principle of expansion by lA;at is not called 
into exercise in the steam engine, or merged into the 
great question of quantity, but rather the elasticity 
produced by a great accumulation cf the steam in 
any vessel. Thus if a vessel contain water, as well 
as steam, each additional quantity of heat causes a 
fresh quantity of steam to rise, which adds its elastic 
force to that already generated, till the constantly- 
accumulating power bursts the vessel to pieces. The 
elasticity of vapour raised from a boiling liquid is 
equal to the pressure under which it is produced. 
Thus steam raised from water at 212°, and therefore 
under a pressure of 15 lb. on the square inch, is 
endowed with an elastic force which would exert a 
pressure on the s^es of any vessel which confines it, 
also equal to 15 tbs. on the square inch; and as this 
vessel is pressed by the atmosphere externally, with 
an equal pressure, these two forces counterbalance 
each other, and the vessel has no tendency to col¬ 
lapse or to explode ; but if the steam be suffered to 
cool below 212°, it would be converted into water, 
and in this liquid state occupy a space 1728 times 
less than it did as steam ; a vacuum would therefore 
be formed within the vessel on account of the con¬ 
densation. The atmosphere pressing upon the out- 
aide, as before, and having notliing to counteract 
its force, the sides of the vessel would, if not very 
strong, immediately collapse. On the other hand, 
Bupposing the heat of the water to be increased, 
steam would be further generated, sSid its elasticity 
be so far augmented as to exceed the external pres¬ 
sure, until the vessel would burst, sooner or later, 
in proportion to its strength. The increased pres¬ 
sure of the steam inferring an increased temperature, 
for it has been before observed, that it is under the 
pressure of the atmosphere only that water boils at 
212° of heat; but if it ^ve a pressure of accumu¬ 
lated steam above it, it will not boil until arrived at 
a greater beat. It followr^, tlierefore, that the tem¬ 
perature and pressure are dependent upon each other, 
and knowing one of these, the other can be easily 
asc^tained. It is this principle which is always to 
be borne in mind when treating of the steam en¬ 
gine, sud calculating its working power; and Dr. 
Wollaston has illustrated it in a very pleasing and 
instructive manner, by means of the following ap¬ 


paratus, which is merely a glass flask, with a handle 
to it, and a piston withinside:— 



If a spoonful of ether or a little water be placed 
in the bulb of the flask, and the bulb held over a 
flame, the contained liquid will soon boil, and con¬ 
sequently throw up steam. Remove the jlask froiu 
the heat, anfl insert the piston, when it will be foun'd 
that, as the steam condenses, the piston will slide 
down the tube, acted upon by the external pressure 
of the atmosphere. If now t^p flask be held over 
the flame a second time, steam will again be formed, 
and its elasticity will increase, until first it will ac¬ 
quire the same pressure as the atmosphere, when 
the piston will remain stationary; afterwards the 
internal pressure will become so great as to drive up 
the pistcfti. Now suppose the area of the cross sec¬ 
tion of the piston to be Exactly 1 inch, the pressure 
of the ativosphere upon it would be 15 tbs. If the 
]iressure of the steam withinside be q|so it 

would be sifld to have a pressure of one atmosphere i 
if 30 tbs. a pressure of two atmo^heree; and so on 
for greater amounts. It is by no means necessary 
to have an apparatus to ascertain the amount of 
pressure at all times; for, as it has been before ob¬ 
served, this is dependent upon the temperatui^e of 
the water in the boiler, each augmentation of heat 
producing an increase of force, according to riie 
following table:— 


Steam at Atmosphere. 

212° Fahr. exerts a force of •. 1 
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Steam of the same elastic force as the atmospheric 
pressure is called low pressure steamy no pressure 
above that of the atmosphere beipg necessary to 
produce it. Steam of only a few pounds ps'^ssure 
upon the inch above this, (say 5,or 6,) is also called 
low pressure steam, but of a greater elasticity than 
this it is called high pressure steam. 

A very neat apparatus, called the high pressure 
boilery shows in a very lucid manner the properties 
of steam when under more than ordinary pressure. 
A is a strong brass globe or boiler, filled partly 
with water. B is a long and strong glass tube, open 
at tlie top, passing air-tight into the upper part of 
the boiler, and extending to within a veiy short dis¬ 
tance of the bottom of it. There^Hs a scale to indi¬ 
cate the pressure in atmospheres behind it. C is a 
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thermometer, the bulb of which is withinside A. 
F is a cock or pipe, to suffer the steam to escape 



whei^requjfcd. p is iP stand for the boiler, and E 
a spirit ‘Itanp. When the water at A it made to boil, 
its temperature, and that of the steam above it, is 
increased, as is indicated by the thermometer. At 
the same time the pressure of the steam upon the 
water drives it up the tube B, the end of which dips 
below the surface of the water in A. The height to 
which the water driven up B fises, and consequently 
its pressure, will be shown by the scale i)ehind. 

(To he emtinued ) 

THE COTTON PLANT, 

(Resumed from page 231, and concluded.) 

Thb shrub yhich grows wild in many parts of the 
West Indies, especially in low and marshy grounds, 
has a rough black seed. The cotton of this is in 
color a pale red, and is of so short a fibre that it 
cannot be spun^ in consequence, it is scarcely worth 
the trouble of gathering, and what little is picked 
up is used for stuffing mattresses and pillows. 
Among other varieties, the Brazil and the Guiana 
cottons bear the same kind of seed as the wild 
species, differing slightly.in sliape; these are both 
^arly alikff as to the quality of their produce. The 
^iana is, after the Sea Island cotton,’' the most 
esteemed in Ehrope, on account of its color and 
fineness, and the length and strength of its staple 
and fibre; it is likewise estremely productive, as it 
furnishes two gatherings in the yeaf. It is 'farther 
valuable as the seeds of this kind conglomerate, or 
adhere firmly to each other in the pod, and are 
easily separated from the cotton. Tffis variety re¬ 
quires a moist soil, such as generally predominates 
Dutch Guiana. 

*The Indian com has a dark brown seed, streaked 
with black ; this cotton is very white and finer than 


that of Guiana, but not so productive, Six other 
varieties bear nearly the same description of seed, 
among which is the Siam so noted in the West 
Indies, as bying nearly equal to silk in beauty and 
fineness. It is of a brilliant whiteness, and its 
fibres are very fine, long, and elastic. This variety 
produces twice in the year, but does not bear a 
great quantity. It is not much cultivated, because 
it cannot be cleansed without extreme difficulty: 
the seed being entirely covered with a kind of green 
moss or hair, cannot be separated from the cotton 
by any machine, and not even by the hand without 
much labour and care. 

The cotton of Cura^oa and that of St. Domingo 
have small seeds, the surface of which is thinly 
covered with a few short hairs or a thin beard. This 
kind is of a very tolerable quality. 

The seeds of the Jamaica cotton are perfectly 
smooth, but so brittle as to break in the process of 
separating them from their downy envelope. The 
fibre is coarse but strong, and this would be con¬ 
sidered of a very useful quality if it could be better 
cleansed. Little or scarcely any cotton ismt present 
grown in Jamaica compared to the quantity which 
was produced there a few years back; but it was 
always considered as one of the worst cottons in 
the English market, in consequence of the planters 
'persisting in the cultivation of a species which could 
not, without hand labour, be properly divested of 
its seed ; it was always exported mixed with pieces 
of these, an«l was therefore known by the technical 
term foul cotton. 

Of all the species of cotton the annual herbaceous 
plant yields the most valuable produce. The Sea 
Island cotton,” imported into England from Georgia, 
bears a price double to that imported from any other 
country. The Persian cotton has long been cele¬ 
brated for its superior quality, and the concurrent 
testimonies of many travellers show, that where this 
species is cultivated in other parts of the globe it is 
equally excellent. But the additional labour and 
consequent expense attendant on its cultivation, as 
well as its not being equally adapted to all soils, 
afford perhaps sufficient reasons why it is not more 
generally adopted. This species is cultivated in 
China, but not in sufficient quantities for the home 
consumption, as they import this article largely 
from^India. 

The quantity of cotton which each plant yields is 
as various as its quality. Accordingly, there are 
scarcely two concurrent opinions to be collected on 
this subject. The average produce per English acre 
is reckoned by different writers at various quantities, 
varying from one hundred and fifty to two hundred 
and seventy pounds of picked cotton. 

The cottqp-plant will ^row in most situations and 
soils, and is cultivated with very little trouble or 
expense.* According to Humboldt, the larger spe¬ 
cies, which attain to the magnitude of trees, require 
a mean annual temperature of 68^ Fahr.; the 
shrubby kind may be cultivated with success under 
a mean temperature of 60*^ to 64^, and may there¬ 
fore be propagated as far as latitude 40*^ This plant 
is indeed cultivated in the neighbourhood of Astra- 
can, the latitude of which is 46^ Some species 
flourish besl in the* neighbourhood of the sea^ 
others again are injured by this proximity. The 
Pernambuco cotton, which is the finest in Brazil, is 
of the latter kind, and the planters find that in pro¬ 
portion as they recede from the coast the quality of 
the cotton is improved; they are, in consequence, 
every year penetrating more into the interior, and 
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tbey always obtain a ready market for their produce, 
as the dealera follow their footsteps and settle where 
they settle. 

Open situations and a strong soil moderately dry 
^ and warm are most congenial to someSpecies, while 
others thrive better in a moist and deep soil. 

In selecting seed for a plantation, therefore, care 
should be used to adapt it to the soil and situation 
in which it is to be cultivated. Previously to sow¬ 
ing them, the seeds should be wholly divested of 
every particle of cotton fibre, and then steeped in 
water during some hours; they are afterwards rolled 
in sand or any light earth, in order entirely to se¬ 
parate them from each other. This process is 
considered very much to accelerate their germina¬ 
tion. The time for sowing'in the West Indies is 
usually from May to September, both months in¬ 
clusive. The ground i& well prepared and manured, 
and then holes are made some inches deep and 
about three feet apart from each other. Eight or 
ten seeds are generally dropped in each hole, be¬ 
cause some of them are liable to be destroyed by a 
grub or,prorm, and others to rot in the ground; 
besides which, a superfluity of plants is required to 
replace the ravages which are aometimes committed 
.by caterpillars on the tender shoots. The seeds 
being covered with earth, it is generally expected, 
and especially if there have been anj^rain to hasten 
the germination, that the plants will begin to make 
their appearance in about eight days. In some 
situaUons, when the weather has bean very dry, a 
much longer time elapses. At about the end of six 
weeks the ground is carefully weeded, and those 
plants which are the weakest are drawn out, only 
two or three being left in each hole. When the 
plants are about three or four months old, they are 
again cleaned and thinned, and the stems and 
branches are pruned, or, as it is called, topped —an 
inch, or more, of the plants being broken off from 
the end of each shoot. This is done to retard the 
growth in height, and to facilitate the development 
of the lateral branches. Some of the lower leaves 
are occasionally taken off. These cares should be 
continued, occasionally, till the period of flowering. 
The time of the seeds coming to maturity varies 
according to the climate and the species of the 
plant. When the season has been favorable, the 
cotton is generally fit for pulling about seven or 
eight months after it has been sown. This ^jperiod 
is, however, well indicated by the spontaneous 
bursting of the capsule or seed-pod. The planta¬ 
tions at this time present a very pleasing appear¬ 
ance. The glossy dark green leaves finely contrast 
with the white globular forms profusely scattered 
over the plant. In the East the produce is gathered 
by taking off the whole o{ the pod. In other parts, 
and this is the more general practice, the seeds and 
cotton are taken away, leaving the empty husks. 
The first is, of course, much the most expeditious 
method, but it has a very serious disadvantage. 
The outer part breaks in minute pieces, and thus 
mixea with the cotton, which cannot be freed from 
it without much time and difficulty. 

Whichever method is pursued, this work is always 
performed in the morning before sunrise, as soon 
as possible after the cotton displays itself; because 
long exposure to the sun injures its color, by giving 
it a y^ow tinge. The pods likewise which are 
ready (or gathering expand in the heat of the day, 
and in some varieties the seed and its envelope are 
then detached from the pod, and falling to the 
ground the cotton becomes soiled and det^orated. 


In some Countries the plant after yielding its pro¬ 
duce is every year cut even with the ground; in 
others this operation is performed only once in two 
or three years. 

The cotton shrub does not in generaf last more 
than five or six years in full or productive bearing; 
the{)lantation is tjierefore generally after (hat period 
renewed. The seeds mqy usually be preserved for 
one or two years, but in some varieties they should 
be planted almost as soon as they are gathered. 
Th^ surplus seeds serve as food for cattle; an oil 
is likewise expressed from them which is employed 
^for many domekic purposes. 

The annual plant is cultivated ih the same man¬ 
ner as that just described; only that in sowing it 
more seeds are put into the holes, and these are 
placed^nearer to each other. It comes to maturity 
much quicker, the seeds being sown in April or May, 
and the crop reaped in September; in some hot 
climates two harvests can be gathered in each year. 
Another important consideration is, that the cotton 
should not be pulled immediately after rain, as this 
Vould render the drying process much mofe tedious 
and difficult; and shcfUld it retain any moisture when 
it is packed, it would ferment or become mouldy. 
Immediately after gathering it is taken to a barn 
and assorted according to its quality ; it is then laid 
on mats or hurdles, and exposed to the heat of the 
sun, or dried in stoves. 

ENGRAVING. 

^ {Resumed from page 

Thb next process of etching is, what is commonly 
called, bitiigit in. It is more difficult than any which 
precedes it, and success iiPthis part of the art can 
only be acquired by practice. The foliownig olr^er- 
vatioDs, therefore, however much they may assist 
the learner, will not, and cannot make him a pro¬ 
ficient in this part of the process :—Supposing the 
etched plate to be prepared as before described: 
the artist is to take the bordering wax mentioned in 
page 175, and soak tt for a few minutes in warm 
water—it will gradually become soft, and when it 
is so, a portion is to be taken up by the hands and 
rolled into a long cylinder, half an inch or more in 
diameter, and immediately put round the edges of 
the plate; (of course, being careful that it shall not 
rest upon any part of the work,) holding the roll of 
wax in the left hand, which i& pressed down to the 
plate with the thumb and finger of tfie right hand. 
This must stand up about half an inch above the 
surface of the plate, and be pressed down so tightly 
that when acid is afterwards poured upon the plate, 
it shall not be able to escape under the wax; also 
it is advisable to make a lip to this border, to pour 
off the acid more readily afterwards, when required. 
This being ready, the artist must have by him some 
strong nitric acid, to^ which he may put four or five 
times as much water; tllis ought to make it of such 
a strength that when a drop is placed upon a pidee 
of copper it shall begin to show an action upon the 
copper in a minute or two, by throwing up small 
bubbles of gas ; if it acts in less time than this, it 
will be apt to ^reak up the ground around the lines, * 
and make them rough and uneven; if it is not seen 
to act until a later period, time will unnecessarily 
be wasted. More water or acid, as the ease may 
require, being added, remedies either of these de¬ 
fects. It will be convenient to pour the acid, when 
wanted for use, into a cup or basin. Besidesribe 
acid, provide a jug of water, a pi^ of btottuig 
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paper» and a quill with the feather on. Now set 
to work by placing the plate on an exactly flat 
surface, and pouring into it aome of the diluted 
acid, until it is about a quarter of an inch deep. 
This will act upon the exposed lines of the copper, 
and eat^hem away beneath tl^ surface, foianing 
those lines which are afterwards to be filled with 
the printing ink. Now*the chief difficulty is to 
know when the plate is sufficiently Ij^itten, that the 
lines may be neither too pale nor too dark, and the 
difficulty is increased when some of them are to be 
^ of a difleasnt shade from others. ' ^ 

M^e will endeavour to remove some of the diffi¬ 
culty by considering both cases; first,—where the 
lines are to be all of the same degree of tint. It 
has been already observed, that bubbles will soon 
be seen to arise from the exposed copper, when 
they have come to be oF the size of the heads of 
small pins, or grains of coarse sand : they are to be 
swept olf carefully with the quill. A second crop 
will arise, and afterwards a third, &c.; these are to 
be removed in like manner, and when al)out four oF 
five of such crops of bubbles have arisen, it may be 
considered that the plate is done enough; the acid 
is therefore to be poured off, the plate washed by 
pouring some of the water of the jug upon it, and 
off again into the jUg, and then the plate dried with 
the blotting paper. Holding the plate up to the light 
in nearly a horizontal position, the lines will be seen 
corroded, and an experienced eye can judge imme¬ 
diately by the aspect of them, the result of the 
biting in, and whether a second applicat'x>n of the 
acid is necessary or not. •Supposing the plate suffi¬ 
ciently etched, the bordering wax is to ^e taken off 
and the plate cleaned with spirits of turpentine, 
ruhb^ ouaiTit witfi T^ag. Then rub oxer the whole 
of the plate very slightly with a piece of smooth 
clean charcoal and oil, in ordei'to take out any burr 
which may remain upon the lines, and afterwards rub 
it in the same manner with the oil rubber and oil; 
this being done, the plate will be ready for the printer. 
When different gradations of* shade are required 
in the etching, more care and trouble ar^ requisite. 
In the first place, it is required to bite in the faint 
lines. This is done by pouring the acid on to the 
whole plate, but stopping the process earlier than 
before; the whole plate being thus faintly bitten in, 
has the acid poured off it, is washed and dried as 
before recommended, then a little Brunswick black 
is taken in a %ru8h, and the parts which are to re¬ 
main thug faint are painted over with it, to preserve 
them from ‘further action. When the black is dry, 
which, if good, will be in five minutes, the apid is 
poured on a second time for the next shade, the 
operation being again stopped and other lines painted 
over, or stopped ouf, as it is called; a third appli¬ 
cation of the acid may be used for those lines in¬ 
tended to be the darkest. Tho plate is afterwards 
treated as itethe former histance. A third case 
mapoccur, in which it is desirable to have a regular 
gradation of shade from one part or side of a picture 
to another: to accomplish ^s, pour the acid over 
the whole plate, as before, and gradually hold the 
plate up at one edge, so that the acid .qiay leave the 
plate bare at that part. Upon raising the plate 
still higher, the acid will gradually run off, biting 
the plate as long as it is suffered to remain. 

The process of re-biting; of repairing worn-out 
plates; and correcting fidae biting, &c., will be 
treated of in a separate paper. 

(To he continued.} 


VEGETABLE CIRCULATION. 

(To the Editor.} 

Sir.—I f th&'following observations on the vegetable 
circulation, &c. are worth publicity through the 
medium of your very valuable, widely-circulating 
journal, they are at your service:— 

Tliere are, at present, three sorts of circulation 
known to take place in vegetables; these may be 
divided into general and partial. The general cir¬ 
culation we must allow to be the moat important, 
viz.: that commonly denominated the circulatim 
of the sap^ (although one circulation is as ipuch 
that of the sap as any other, as all unelaborated 
fluids must be included under the term sap.) This 
commences in the extreme roots or radicles; we can 
easily imagi^ endosmosis to be the cause of this, 
as the sap Vthin the loose cellular tissue of the 
radicals must be of a greater density than the fluids 
without; it then passes up the woody tissue and 
ducts of the root, and entering the stem ascends 
by the last formed layer wood, or the alburnum 
(sap-wood); it then passes along the upper layer 
of vessels and woody fibre composing the petiole, 
or leaf stalk ; then through the corresponding rami¬ 
fications of the petiole, forming the superficial layer 
of the networl^ of the leaf, to return by the under 
surface, where it is exposed to the influence of the 
atmosphere, and where it parts with a considerable 
quantity of m nsture; iu fact, here respiration takes 
place, it then returns to the stem, and descends by 
the trunk and the cortex; during its ascent and 
descent the fluids are diffused laterally by mdans of 
the medullary rays, so as to form a commuuication 
between the centre and circumference of the stems. 
It is now readily understood how the elaboration or 
perfection of the sap of plants takes plaee, so as to 
place the peculiar secretions, characteristic of the 
species, in the bark, or sometimes through the 
medullary rays in the duramen or central old 
wood. 

We have examples of both these constantly be¬ 
fore us ; the medicine commonly denominated bark 
is the cortex of a species of cinchona ; the guaia- 
cum, or lignum vitce, used now so abundantly in the 
decoction of sarsaparilla^ is an example of the 
elaborated juice residing in the heartwood. It has 
been calculated that f of the moisture absorbed by 
the radicals is given off by evaporation before the 
complete perfection of the sap. After the sap has 
deposited various parts of composition in the tissue 
of the plants, a portion is returned to the radicles 
and rejected, similar to the excretions of animals. 
This fully explains why one plant will not grow 
where another of the same species thrived before 
it; it also delhonstrates tfie necessity of changing 
the mould jn flower-pots occasionally. This species 
of circulation cannot be observed by the microscope; 
it is principally proved by cutting the stems of trees 
in the spring, when the sap first begins to ascend, 
when it is observed exuding at the cut surface of 
the alburnum; also by tying ligatures firmly around 
stems, when the portion above the ligature becomes 
excessively enlarged from distension. 

The first spocies of partial or special circulation 
is denominated cyclosis^ and takes place, or rather is 
said to take place, in a set of vessels denominated 
laticiferouB, from conveying the contained flpid or 
latex. It was first pointed out by M. Schultz, but 
I have myself never been able to observe it, nor to 
obtain its vessela. They are said to differ from the 
other vessels of vq^etables by anastomising freely. 
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mnd by their calibre remaining undiminiahed; it 
ia said to be exceedingly rapid, and is to be found 
in those plants containing a milky or colored juice, 
as the euphorbias, or celandine (c^elidonium). By 
some it is said not to take place in peculiar vessels, 
but in the intercellular spaces; but I have no doubt 
myself that it does not exist. I believe the rapid 
flow of the sap (as demonstrated to me once by a 
believer,) to take place from ruptured vessels or 
cells; it always takes place in one direction. 

Hie third is the most distinct, and best observed 
by a microscope, it is called rotation; I have no 
doubt that this exists in nearly all vegetable cellular 
tissue, but it is very easily put a stop to, and there¬ 
fore it ia with great difficulty seen in the section of 
stems, &c. It is usually said to be best seen in the 
chara. The genus chara has been subdivided into 
two, one retaining the original nalbe, and cha¬ 
racterised by the cells being spirally covered with a 
layer of smaller cells, and nitella, characterized by 
the absence of these spiral cells. In the former it 
is necessary to scrape &e superficial cells off before 
it can be seen. There are three modes of simply 
showing it:—first, by a live-bos, a portion put 
with some fluid in this is the simplest; or second, 
in a small phial or tube; or third, between two 
pieces of glass, winding some cottoif round the two 
ends of one piece before laying the other upon it, 
to prevent pressing upon the plant; when the glass 
tube is used, it is necessary to have^ cylinder per¬ 
forated at each end, or something to keep out the 
lateral rays of light, or to prevent aberration. An 
infusfon of opium has a remarkable effect in stop¬ 
ping the circular, showing that it depends on some 
vital process. The simplest mode of seeing the cir¬ 
cular (but one I have seen nowhere described, it ia 
mentioned by Meyen,) is in the radicles of the frog- 
bit ; the stipules are usually employed, but they re¬ 
quire a very high power. 

Now in the radicles a half-inch focal lens will be 
sufficient, and it is the most satisfactory of all, for 
the rootlets are perfectly transparent, and it is 
beautifully distinct; also, it appears as if there 
were an oblique septum dividing the cells into two; 
from the peculiar arrangement of the currents, they 
sometimes appear to cross one another; the cells 
here are sometimes jointed, but mostly single. 
There are two motions described in the rotation, 
one of the fluid within the cells, and another of the 
floating particle, or their axes ; I think there is no 
doubt that the lattef is purely accidental, resulting 
from the collision of the particles against each other. 
The drculation can also be observed in many hairs 
of plants; in the senecios, &c, I may perhaps just 
mention that abundance of chara (tl^ true chara*,) 
can be obtained in some slow streams, at the foot 
of the field beyond the church at Norlhfleet, near 
Gravesend; I have obtained it there myself, and have 
it growing beautifully along with nitella from Whet- 
stonSi near the turnpike. j, w. o. 

• Our Correflpondent rpeaks of the true chara. he means 
that species which is best adapted to show vegetable circula¬ 
tion. There are eight or nine species of this plant, of British 

g owth. All of them are submersed water plants, with a 
read-like stem, and thread>li^e branchea, growing from the 
stem in a whirl, that is, similar to the ribs of an umbrella. 
There are no leaves, nor flowers, most of the species are 
covered with a thick crust of hine, but there are four per¬ 
fectly transparent and smooUi; chara traoslucens, flexilis, 
nidifies, and gracilis. The first is the most common, and is 
that above alluded to. Besides the above aiveii stations it Is 
abundant in ponds near Totteridge.-Eu. ^ 


TO EXHIBIT THE MAGNETIC SPARK IN 
AN EASY AND SIMPLE MANNER. 

(To the Editor.) ^ 

Si^,—I would most cheerfully contribute to the 
pleasure and instruction of others whenever it lays 
in my power; if, t&erefore, the following experiment 
should be deemed wortby of insertion in your va¬ 
luable pages, it is much at your service. 

Possessing a steel magnet, say of two or three 
steel plates, of a horse-shoe shape: prepare a 
similarly shaped horse-shoe of good, Bofl*. iron rod, 
'of about ^ inch or •§ in diameter. < Round the ends 
or poles of the said iron horse-shoe, wind some 
thirty or forty feet of copper wire, covered with 
CQitmf{the wire may be of the size qf b,ett wire,) 
in the shape of two stout coils, letting the ends of 
the said coils project ^ iifch beyond the ends of the 
said iron poles. Now let the steel magnet be joined 
to the iron one, attraction of course ensues; then 
suddenly detaching the two, carefully letting the 
'clean brigCt ends of the coils glide o& the steel 
magnet, and a bright magnetic spark immediately 
ensues; perhaps an illustration would eonver a 
better idea. 



A A, Btbel horse-shoe magnet; B B, iron keeper 
to ditto ; (/C, the bright ilcaU enuf^,^of * cgpper 
coils, resting carefully on the ends of magnet. 

Permit me to say, that 1 have with a similar ap¬ 
paratus elicited the magnetic spark from a small 
magnet of one bar only, whose lifting power was 
scarcely one pound; the above is as far as 1 know, 
my own invention,^ having never seen it exhibited 
in BO simple a manner before. w.w. 


PHOTOGRAPHY. 

CTo the Editor.) 

Sir, —Permit me to inform the readers of your 
element work, of the following mekhod of prepar¬ 
ing a photographic paper, that giv^s the shades in 
their proper places. Make a solution of nitrate of 
silver in water, (1 drachm to an ounce of water,) 
wash one side of a sheet of pape0 with this solution, 
and let it dry tn the sun ; when perfectly black, dip 
it into a solution of iodide of potasrium; (4 drachms 
to half a pint of water), let this remain for hdf a 
minute, they dry*it lightly with Uottfaig paper; 
Lastly, wash with a solution of the ysllow prussiate 
of potass, the side, of the paper that was before 
washed with the nitrate solution; dry lightly with 
blotting paper, and then while moist, take the im¬ 
pression. The parts exposed to the light will turn 
palb yellow,fWhile the other parts will continue da^k 
brown. 

These pictures may be fixed, by dipping them 
into a solution of bromide of potassium; (1 drachm 
to 4 ounces of water), let them remain a short 
time, then (Up them into water, and lastly dry them • 
bv the fire. J. SAVAas. 
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VOLTA’S AIR LAMP. 

Wb have been repeatedly requested to give a de¬ 
scription of Volta’s air lamp, or, as it lAay be other¬ 
wise called, electrical instantaneous light machine; 
we take the present opportunity of doing so, the 
more readily as it is an instrument but little known, 
and one which long after the time of its invention 
maintained a considerable share of public notice and 
favon although now superseded by the hydrogen 
light bottle, and it may be truly said by the common 
lucifcr matches; the certain and rapid method of 
obtaining a light now, rendering practically useless 
complicated philosophical light machines, however 
ingenious and elegant. Fig. 1 shows a perspective 
view of the instrument, particularly alluded to. Its 
case is made of mahogany, and it has a socket in 
front near the bottom to hold a candlestick. A can¬ 
dle placed in this exactly reaches to a hole made 
through an ornamental brass scutcheon, higher up 
the case. The section and position is better seen in 
Fig. 2, which is the side view of the instrument. 
The other figures show the internal structure and 
mode of action of the machine. Fig. 3 is a longi¬ 
tudinal section. Fig. 4 a transverse section of the 
upper part; at A is a quadrant-shaped bottle of 
lead, which fits into a comer of tire case, seen in 
position at Fig. 4. This has a pipe below it, marked 
B; it is seen better at Fig. 5. The pipe extends also 
nearly all the way up the bottle. The longitudinal 
section shows that the case is divided into three 
parts—two of which are represented much darker 
than the rest; the third or middle portion is filled 
with water. The pipes C and D are both connected 
with this middle division; the one pipe, that at C, 
extends from near the bottom of £ into the open 
space above. The pipe D is connected with tlie 
horizontal tube that leads to the jet K. A cock 
extends sideways as seen in Fig. 4, having a pro¬ 
jecting handle outside the instrument. The lower 
part of the case contains an electrophorus; that is, 
two plates—the lower one 6 of a resinous substance, 
the upper one 11 of brass or tin. To this last a 
spring 1 is attached, though this is not necessary. 
A bird’s-eye view of the electrophorus plate is seen 
at Fig. 6. From the front edge of H proceeds a 
wire, connected with, or rather resting upon a small 
projecting arm of the cock. Between the'tock and 
wire is a small glass tube, and the wire is so bent as 
to rest upon the point of the jet, so that the wire 
from the electrophorus touches the jet, except when 
the handle of the cock is turned, in which case a 
small interval between them is made; and when the 
wire of the electrophorus is palled, supposing it to 
be charged, a small sp^rk will pass^from one to the 
other. If D#w hydrogen gas is made to pass out at 
the jet, it would be inflamed by that spark, and 
consequently the candle would be lighted, which is 
the object desired. To Aimish the hydrogen is the 
object of the upper part of the instrument. Into 
A are placed some pieces of zinc, sttlphurlo acid, 
and water; this of course generates hydrogen. Th^ 
gas when formed flows down the pipe B, through 
the water, and occupies the pipe D, and the upper 
part of the water vessel- E, drivihg the water out 
through the pipe C. When the cock is turned, the 
gas flows out. This instrument, as was before ob¬ 
served, is now laid aside, being found Inconvenient 
on account of its size, the expense of the hydrogen, 
and the rapid corrosion anj accidental injury occa> 
Stoned to the instrument itself by the sulphuric acid 
used an makg^g the hydrogen. 


THB CALCULATING MACHII^ 

Thbrb are few efforts of the mind more fatiguing, 
irksome, dry, and monotonous, than tb§ drudgery 
of making long calculations. The fixed and un¬ 
ceasing attention to a subject in itself devoid of in- 
tereft, when the Iflightest intrusion of tnought or 
fancy destroys the work already done, and compeb 
us to return our weary way, is enough to addle and 
stupify the bfain. No wonder, then, that, from 
times immemorial, the ingenuity of man should have 
been directed to the discovery of some contrivance, 
^whereby this wearisome labor mig^t be V’^'htened or 
abridged. Hence the invention of calculating in¬ 
struments and mechanical aids of various kinds. 
This Inng-sought desideratum appears at length to 
have been obtained; but before we present to our 
readers some account of cthe latest attempts of this 
kind, we will take a rapid glance at the various en¬ 
deavours previously made to accomplish the end in 
view, and which will place in a more conspicuous 
ilight the merits of this new invention. ^ 

The instruments .hitherto contrived for assisting 
or abbreviating calculations may be classified as 


follow:— 

1. Such as supersede the mere setting down of 
figures, but requires as close application of the 
mind as common arithmetic. To thi^ class belong 
the calculating boxes of the Russians and Chinese, 
where the figures are represented by balls moved 
by wires. Even the Romans possessed an instru¬ 
ment ofji:hia kind, called Abacus, in which the figures 
were indicated by buttons running in grooves. 

2. To ^nether class belong such ii>straments as 

are constructed on the fallowing principle, viz.;— 
Two long slender rules are t^^Vided 170 equal 
parts, those parts being numbered from 0 to 100, 
and are thus used t If, for instance, it be desired to 
add 17 to 23, the rules must be so placed that the 
0 of one shall be exactly opposite to 17 in the other, 
then by finding 23 on the first, you will have below 
it on the second tbj number of 40 as the result. If, 
on the contrary, you wish to substract one number 
from another, as 13 from 30, the number 13 on one 
rule must be brought opposite to 30 on the other, 
and under the 0 of the former you will find 17, the 
remainder. Such contrivances, being of very limited 
utility, and partaking more of the character of toys 
than of practical inventio’^s, have long since sunk 
into oblivion. Instruments on thr principle, some 
square, and others of a circular form, have been 
produced by Perrault, in 1720; Poetins, in 1728; 
Pcregre, in 1750; PraU, in 1789 in 

1790; Gable, in 1799, &c. o 

3. A third class of instruments cal¬ 

culators comprises the ** Virgulss Ne||rinanK,” as 
likewise the other two worb of tm celebrated 
Scotchman—namely, his ** Mutti^caticMUB Promp- 
tuarium,” and his Abacus Arca^.,’’ in 1617« In 
his footsteps followed Caspar Scott, 1620; De- 
meam, 1731; Lordan, in 1798; Lipoid, Pelit, 
and others. 

4. Equally well known with the foregoing is the 
cSlculating. scale, so much used by the English in 
mechanics, which was invented by Michael S^effelt, 
of Ulm, in 1699, called the slide role. 

All the oontrivances above enumerated, and others 
which we pass over in this brief sketch, do certainly 
diminish the labor of arithmetical calculations, more 
or less, but they all require the attention to be fixed, 
and do not completely attain 'the object sought. 
Hence the aim of scientific men has been to invent 
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an aiflmiktoni or self-acting instrument for calcu¬ 
lation, which alone can deserve the name of a cal¬ 
culating machine. The fifst attempt of this kind 
was made4)y Blaise Pascal, in 1640. His machine 
performed addition and substraction mechanically; 
but it waa so difficult to work, and the mechanism 
so imperfect, that it was soon discarded ancT for¬ 
gotten. A similar destiiQr attended a machine for 
adding and subtracting, invented in England by 
Samuel Moreland, in 1673. His oflier mathema¬ 
tical instrument is nothing more than an adaptation 
of Napi£{*g scale to circles for multiplication and 
*division. Theddefects and insufficiency of thes6 
two inventions of Pkscal and Moreland gave rise to 
subsequent endeavours to improve them. Lepine 
in 1725, and Hillorin de Boistissandean in 1730, 
were not more successful than their predecessors; 
nor did Gersten’s invention, submitted to the Royal 
Society of London in 1735, afford any greater 
satisfaction. 

In Italy, in 1709, Polenius tried his skill on a 
machine«of this kind, but produced ohly a coarse 
unsightly abortion, incumbered with weights, that 
was far inferior to those which had preceded it. In 
all these cases the aim of the inventors was only to 
work addition and subtraction. Leibnitz sought 
to extend the operStfons of an arithmetical calcu¬ 
lator to multiplication and division. The plan of 
his machine was submitted to the Royal Society of 
London in 1673, and met the approbation of the 
society. A similar honor attended it a short time 
afterwards from the Academy of Scienceg at Paris. 
But, despite the approbation of those celebrated 
learned bodies, the plan which looked sg promising 
on paper nroved jmnra clftcable in execution. Leib- 
nilg^.fabored^iunnifMng his whole lifg to bring his 
scheme to perfection, expended vast sums upon it, 
and yet ^effected nothing. Death carried him off, 
and his work remained unfinished and forgotten. 
In 1727 Leopold promised to publish to the world 
the plan of a machine that should perform addition, 
subtraction, and multiplication; he died, leaving 
behind him only a few fragments of his glan. After 
this it seems that no further attempts were made 
for a long period, until, in the year 1799, a minister 
of Wirtemberg, named Hahn, came forward with a 
new machine, which, however, attracted no atten¬ 
tion, as it was found to commit serious errors in 
arithmetic: its internal structure remains unknown, 
as does also that of a faulty instrument presented to 
the Academy of Sciences in Gottingen, by Muller, 
In 1786. • 

The machine constructed by Mr. Thomas Colmer 
in 1820, was a setrograde step in this branch of 
science. 

In the year 1821 Mr. Babbage, of London, under¬ 
took to construct a machine for Government, which 
should, by mechanical means, form tables of pro¬ 
gression for^he use of surveyers. A portion of 
thisw machine, forming a progression up to five 
figures, was complete—17,000/. had been expended 
on it already, and to perfect the entire work would 
have required twice as much more ; consequently, 
in 1833, the project was abandoned, and it is not 
probable that the costly machine will be brought to 
a perfect state. 

The fragment or member alluded to may be seen 
at the inventor's. Mr. Babbage is at present occu¬ 
pied with the plan of a machine which is to perform 
mechanically all the operations of algebra. Already 
he has 30 pldhs extant; every friend of science 
must heartily wish that the inventor may be more 


successful with his new project than he was with 
the previous one. We come now to speak of the 
recent successful attempt before alluded to. For 
the last two years Dr. Roth, of Paris, has been eii-'* 
gaged in the construction of arithmetical machines, 
and the success that has attended his efforts hitherto 
proves he has accomplished his scheme for perform¬ 
ing automatically all the operations of arithmetic, 
from simple addition, subtraction, multiplication, 
and division, to vulgar and decimal fractions, invo¬ 
lution and evolution, arithmetical and geometrical 
progression, and the construction of logarithms, 
with ten places of decimals. The machine in its 
present state works addition, subtraction, muRipli- 
cation, and both kinds of progression, quite me¬ 
chanically. In division alone the attention is re¬ 
quired to avoid passing over the cipher. The 
arithmetical progression is of vast importance, as it 
operates from one farthing to millions of pounds 
sterling; and when we consider the variety and 
utility of the functions performed by a small instru¬ 
ment, not more than a foot wide, and its compara¬ 
tively insignificant price, we cannot but congratulate 
the inventor on his decided success in the results 
hitherto obtained, and express our cordial wishes 
that he may meet with every encouragement to 
persevere in iiis highly interesting and important 
labors. 

Mr. Wertheimber, the proprietor and patentee of 
this inventiof^, has two descriptions of these ma¬ 
chines—a larger one which performs sums in ad¬ 
dition, subtraction, multiplication, and division ;— 
and a smaller, which performs addition and sub¬ 
traction only. These machines have been sub¬ 
mitted to the inspection of several gentlemen emi¬ 
nent for their scientific attainments, all of whom, 
particularly Mr. Babbage, have expressed the most 
unqualified admiration at their unparalleled inge¬ 
nuity of construction.— 

THE PANARY FERMENTATION. 

Tiik theory of the fermentation of dough and the 
making of bread is involved in considerable obscurity. 
The following comprises almost the whole of what 
is known of it. 

The fermentation which takes place in dough was 
once oonsidered peculiar to bread, and hence was 
named theyianury fermentation. The chief ground 
of this opinion was, that if dough in this state be 
distilled, it does not afford alcohol; although it 
might have been expected to do so, if the fermenta¬ 
tion which it had undergone were the vinous. But 
this view of the subject was found to be incorrect, 
by its being ascertained that infusion of malt, mixed 
with yeast, Although it '’certainly undergoes the 
vinous fermentation, gives no evidence of its having 
done so by the test of distillation ; for if it be din. 
tilled during the beginning of the process, it will 
not afford alcohol any more than the dough. Be¬ 
side this negative proof, we have one of a positive 
nature. It has been found by experiment that 
dough, when sufficiently fermented,' actually does 
afford alcohol. It is, therefore, manifest tliut there 
is no specific difference^between the two exhibitions 
of fermentation ; one is the beginning, the other the 
sequel: in the on^ carbonic acid only is produced; 
in the other alcohol also is generated. 

According to the analysis of wheaten ifour by 
Yogcl, one hundred parts contain five of a peculiar 
sugar. We may therefore suppose that the action of 
the yeast, made use of in the process of fermentinj^ 
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the dough, is exerted ou this sugar; that it is 
doconposed; that carbonic acid is formed, and at 
, length alcohoL The small quantity of sugar pre- 
^sent in the flour accounts for the smaUquantity of 
* carbonic add erolved in the dough, ont there is 
unquestionably some other chemical change pro¬ 
duced ; for the bread when finished contains neither 
of its two chief constituents, the gluten and stardi. 
These two principles are known to exert a chemical 
action on each other, and to produce saccharine 
matter. But during the fermentation and baking 
of dough we do not find that sugar is formed: we 
must therefore suppose that both the gluten and 
stareh, by their mutual action, are conTerted into 
some intermediate state of existence. When sugar 
is formed by the action of these two prindples on 
each other, it is the starch that suffers the conver- 
sion; the gluten is but little affected. But during 
the change which takes place in the fermentation of 
dough, the gluten is as much acted on as the starch, 
and hence its change is as complete. Perhaps the 
difference in the nature of the change is attributable 
to the verj elevated temperature at which the che¬ 
mical action takes place in the oven. 

Concerning these changes, the opinion of M. Du- 
portal is, that the yeast, after having converted the 
sugar of the flour into carbonic acid and alcohol, 
changes the latter into acetic acid; tlfat, at the same 
time, the gluten and the albumen aise in part de¬ 
composed, acetic acid is again produced, some am- 
monia, and more carbonic acid; andt^iat, the starch 
uniting with the undecomposed gluten, there results 
a compound, the further alteration of which is pre- ^ 
vented by the action of fire, which combines these 
principles still more intimately. This theory M. 
Duportsl conceives to be supported by the following 
facts:— 

1st, Those farinse which are deprived of the 
fermenting principle, or those which scarcely con¬ 
tain any of it, always afford heavy bread, although 
the saccharine principle forms a part of them ; for 
this substance not being a fermentable principle, it 
cannot ferment of itself, although it does so by 
means of a ferment. Thus it is customary to add 
to the dough a leaven, taken from bread already 
fermented, or the yeast of beer. 

** 2d, Dough is always acid, notwithstanding that 
the volatile alkali formed in the operation neutralises 
one part of the acetic acid, as is proved by tue am- 
moniacal odour of dough treated by potash. Bread 
itself always contains a little of this acid, which 
heightens the flavor of it. 

3d, The starch, the undecomposed gluten, and 
the other materials of the dough, are so intimately 
united by the baking, that it is no longer possible 
to separate them. We can discover, ^y the distilla¬ 
tion of bread, an animal matter, for it forms acetate 
of ammonia; but a less quantity of this^is obtained 
from it than froio farina, according to the observa¬ 
tions of M. Vauquelin. 

** 4th, The formation of carbonic acid is rendered 
evident by the volume which the dough acquires, 
nnfl by the numerous cavities which ere to be seen 
in it. This gas escaping while the bread is baking, 
dilates the mass still more, which causes the air to 
lodge in these cavities*—an Important circumstance; 
whence results the remarkable whiteness of bread 
foil of little holes, so light, delicate, and sapid, in 
comparisob with the bread destitute of diem, whidi 
is heavy, compact, and of a dilagreeable taste. 

It is, therefore, more particularly the ferment 
which has the most active share ip producing pani- 


fleation. Added to dough in small the 

operation is slow and incomplete; in too U^^pro* 
portion, the fermentation goes on so rapidly that it 
becomes necessary to check it. In thii^ last case, 
M. Chaptal proposes to knead some carbonate of 
potash with the dough, which will neutgdise the 
excess of acetic acU. Our good housewives content 
themselves with uncovering the dough, dividing ilf^ 
and exposing it to the air, in order to diminish the 
temperature of the fermenting mass; and this ma¬ 
nagement sometimes succeeds.*' 

The coarser kinds of sugar, along with the pure 
liaccharine principle, contain a ferment'^f^rd'per to« 
themselves. The sugar produced *by the action of 
sulphuric acid on starch is also associated with its 
proper ferment. There can be little doubt that the 
saccharine substance obtained by the mutual action 
of gluten and starch coq|ains a peculiar ferment. 
Hence, all these kinds of sugar would spontaneously 
enter into the vinous fermentation. Accordingly 
we find thatwbeaten dough spontaneously ferments; 
^nd we must attribute the change to the presence 
of a natural yeast belonging to the pecifliar sugar 
which wheaten flour has been proved to contain.. 
The vinous fermentation, when once it has com¬ 
menced in dough, will proceed into the acetous 
stage, and from that it will go to the putrefactive. 
We can, therefore, be at no loss to understand the 
nature of leaven. We comprehend why a mixture 
of flour and water, after some time becomes inflated 
in all parts with air bubbles; why it turns sour, 
and finally fetid. And we can perceive why a piece 
of this l^ven, in a state of active decomposition 
such as has been described, will induce the same 
sort of ebuAge, almost immediately, in a quantity 
of dough, which, without su^cV^neditic;;, wouM also 
have undergone the same subversion of tfs affinkies, 
but after a greater Igpse of time. 

Although the sugar contained in corn is associated 
with a natural ferment, and although this ferment is 
found capable of exciting the vinous fermentation in 
dough, it is not adequate to produce a proper vinous 
fermentation in watery infusions of the grain. On 
the contrat 7 , such infusions pass rapidly into the 
acetous stage. There is evidence, however, of the 
previous existence of a vinous fermentation, transi¬ 
tory, it is true, but still sufficient to generate alcohol 
in a quantity that may he appreciated by distilla¬ 
tion : but in the case of dougk the results are a little 
different; the small quantity of wate^r present, the 
obstruction to chemical action occasioned by the 
stiffness of the paste, and, perhaps, other causes, 
operate in such a way as to protect the fermentation 
from the approaches of acetificati^n, and to continue 
the vinous stage until the operation of the oven putt 
an end to it. 


MANAGEMENT OP GREEN-HOUSE 
PLANTS. 

The cultivation of exotic plants, whether pursued 
with the view of producing fruits or flowers, must 
be admitted to hold a conspicuous rank in horti¬ 
cultural science. A taste for the enjoyments of 
this pursuit^isted at a very early period, and it 
has kept pace with the more refined and peaceful 
arts wherever these have flourished. The writings 
of the ancients sufficiently prove, that, among the 
nations of antiquity, a very strong attachment ex¬ 
isted for the cultivation of exotic flowera, and ^a 
has continued progressively to inoreose up to the 
present time. Grhen-houses and stoves were first 
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eret^^ippl'tliis country during the scTenteenth cen¬ 
tury tiEnd daring the early part of the eighteeenth 
centuryt the cultivation of exotic plants was carried 
on wiA great spirit, upwards pf five thousand being 
Introduced from foreign countries, besides the re¬ 
covery oftmany neglected specif. The latteg part 
of the eighteenth, and the beginning of the nine¬ 
teenth century, however,* has been the great bo¬ 
tanical era for which this country will ever be con¬ 
spicuous. The discovery of Australia, the exten¬ 
sion of the British power in India and botti the 
Anify^'^T^ided by the patronage of the most 
'wealthy aristociacy in the world, have brought a 
combination of power to bear on botanical discovery, 
which has been attended with the most happy re¬ 
sult. JMot only have botanical and hortfbultural 
gardens been established in all our principal cities, 
but private ones are mairftained with princely liber¬ 
ality by many of our nobility and gentry. Indeed 
the taste for exotic botany and florticulture seems 
to prevail among all classes; and the number of 
collectoiv employed in different parts of the worl€ 
is a proof that the taste is rapidly increasing. 

We will now speak of the green-house itself, for 
a great deal depends upon adapting the structure as 
wdl as the temperature of it to the plants to be 
cultivated in it. 'fhe house sufficient for small 
plants of course will not accommodate those of 
larger growth; and it is equally true, that a house 
capable of accommodating the latter is unfavorable 
to the smaller plants, which uniformly require being 
placed as close to the light as circumslwnces will 
permit. Again, the situation which is best calcu¬ 
lated for an orangery, or a camellia-lyuse, which 
require but a ^||jvm^9ate supply of air and light, 
wjj^f^by p^^^eanfiTKMbr a heathery ar geranium- 
house, to which air and light cannot be supplied 
too abuiulantly. Indeed, so virious are the deside^ 
rata for plants requiring artificial cultivation, that 
we earnestly advise every amateur, unless his means 
are as ample as those of the proprietors of Sion 
House or Alton Towers, to cobfine his attention to 
a few families most nearly alike in thei^habits, in¬ 
stead of congregating a confusion of plants of dis¬ 
similar habits, and requiring different temperatures, 
into one building. Their object should be to form 
judicious selections, instead of a numerous collec¬ 
tion ; and not to sacrifice real excellence to an idle 
passion for variety, indeed, no one should attempt 
the artificial eultivatidn of plants as a general col¬ 
lector, unless he has means and space to afford 
separate bifildings for those families which demand 
somewhat singular degrees of light, temperature, 
and air; for otherwise, by continually varying the 
supply in these particulars, to force this plant or 
check the other, he will injure, if he does not 
destroy, the whole. Our continental neighbours 
exhibit much more prudence ivthis respect than we 
ha/e hitherto* done; and Uven our garden florist 
setem a good example by confining himself to a 
few families—to bis tulip l^d, his auricula stage, or 
his carnation stand, for instance, preferring excel¬ 
lence in one department to mediocrity in all. Sub¬ 
joined are a few opera|[ jons demanding the nottce of 
the amateur. 

WOODY G&BEK-HOUSB PLA.NTS. 

^ The means of propagating these plants is by cut¬ 
tings, but a few sorts are sometimes layered, grafted, 
or inarched, and a number are raised from ae^s. 
Propagation from cuttings should be commenced 
about the end of January; cut and dress &em neatly 
with a sharp penknife, taking off all the leaves as 


close to the shoot as possible, except a few at the 
top, to be left for the free respiration of the cut¬ 
ting. This should be particularly attended to in 
making cuttings for evergreens, whether tender or^ 
hardy. Let them be cut off at the bottom, with a 
clean, horizontal cut at a joint or bud, and placed 
immediately in their proper pots, which it is very 
necessary to have properly prepared, half filled with 
mould or compost, and afterwards filled with good 
loam or sand, and well drained. Cover them with 
proper glasses, so as to exclude the air; then plunge 
them in a back-pit or in a hot-bed frame, made for 
the purpose, shading them from the powerful rays 
of the sun, until they are sufficiently strong. May 
and June is the most proper time to propagate such 
as myrtles, oranges, metrosideros, banksias, ftc. 
If begun in June, which is early enough, tliey must 
be placed in a cool, shady situation ; an exhausted 
hot-bed, with a frame and good lights on it, will 
answer very well; in July and August there will be 
many of the earlier cuttings growing ; they should 
have their glasses taken off, as before directed, and 
be set for a few days in a more exposed situation, 
to harden them by degrees, in which they must be 
shaded from the mid-day sun, but freely exposed to 
the air at night. Water should be freely adminis¬ 
tered, except in foggy damp weather, and then 
sparingly. ^ 

I GKKANIUMS. 

The ordimwy mode of propagating each species 
and variety of the geranium is by cuttings; but 
almost all the sorts produce ripe seeds in this coun 
try, by which they may be multiplied, and new 
varieties produced. « The seed, if ripe before Mid¬ 
summer, may be sown as soon as gathered, in pots 
of light rich earth, and placed in a gentle hot-bed, 
|pd shaded. The plants will soon come up, and 
when they show two proper leaves may be trans¬ 
planted singly into pots, kept under a cold frame. 
Several of them will flower in the following spring 
and summer. The shrubby or suffruticose species 
of this family grow more readily by cuttings, which 
may be taken off at a joint where the wood is be¬ 
ginning to ripen, and laid in the shade for an hour 
or two till the wound heals, and then planted in 
sandy loam, and placed in a gentle heat. The hardier 
sorts may be planted in the open air, or in any 
shadfjll situation, without being covered with a glass. 
From the latter end of March to the end of July, 
cuttings of all the common kinds may be put in 
with success. Make a moderate hot-bed, surfaced 
with some old tan, and when of a proper tempera¬ 
ture, let the cuttings be made and put in some rich 
loam; plunge the pots to the rim in the beds, and 
shade them ^r a day or l;|/o, but no longer; water 
them occasionally, and pot them off in due time; 
by which means they will be stout plants by the end 
of the autumn. Geraniums require a rich light soil; 
they grow well in equal parts of sandy loam and 
well-rotted dung; or they will grow in leaf-mould 
and a little sand, without any thing else. As moat 
species are rapid growers, the pots require examin¬ 
ing in spring and autumn, and the roots and top 
reduced, or die plant shifted into a larger pot. The 
shrubby sortsf should be kept low and bushy by 
pruning: for when allowed to grow tall and strag¬ 
gling, they are very unsighdy, and do not flower 
well. The hardier sorts may be placed in the open 
air from May to September, and in warm situations 
they may be planted in the borders of the flower 
garden or shrubbery; these have a good effect till 
attacked by frost, when they may be protected by 
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abandanee of litter and mats, or they may be re- 
moYed in ain^^le pots, and placed in a dry part of 
^the greenhouse till the following apringi 

MISCELLANEOUS CHOICE FLOWERS. 

TheFuchtia, —^This elegant and ornamental shrub, 
though requiring the green^house in the winter, will 
grow Yigorously, and dower freely in the open air, 
during summer. The most beautiful are cocdnea, 
gracilis, virgata, conica, microphylla, and some 
hybrids lately raised, such as globosa, Thompsonii 
and Robertsii. All are propagated with the greatest 
ease by cuttings; and they may either be planted 
out ef a small size, in spring, or trained in pots, 
for two or three years, till they form the tree-like 
shrubs, of five or six feet in height, when they may 
be turned out at the beginning of every summer and 
taken up every winter. Some of the more hardy 
will stand over the winter, dying down to the ground, 
and shooting up vigorously the following spring. 

The Camellina celestis is a perennial, which will 
flower the first year, if treated like a tender annual; 
while if its fleshy roots are preserved through the 
winter in dry sand, excluded from the frost, they 
may be planted out in the following spring, after 
being brought forward a short time in a hot-bed. 
Sow the seeds early in spring, on a moderate hot¬ 
bed, and bring the plants forward in Separate pots, 
turning them out in the open gardev in the begin¬ 
ning of May, or sow in the open ground in the be¬ 
ginning of March. Light rich soil i1( preferable. 

The Verbenae are beautiful half hardy perennials, 
which form brilliant ornaments to the flower-garden 
during summer. They are propagated by cuttings 
kept through the winter, in sriiall pots, and turned 
out when all danger from frost is over. Light rich 
soil suits them best. 

Bateams. —The varieties of these tender annuals 
are infinite: the seeds from one plant will hardly 
produce two alike. They are raised almost always 
from seeds, but they may be propagated by cuttings. 
The seed should not be less than three or four, or 
even nine years old, gardeners having experienced 
that new seed seldom produces double flowers. The 
best soil is a rich loam, rather lighter than that used 
for melons. Sow between the Ist of March and the 
1st of May, in pots, very thin; place them in a hot 
bed and as near the glass as possible. When the 
plants are five inches high, transplant them into 
No. 48 pots, one plant in the centre of each pot. 
As the roots fill the pots, move them into larger 
ones, and repeat this three or four times, keeping 
the plants all the time in a hot-bed and near the 
glass, or in a pit. Balsams, so treated, will rise 
four feet high and fifteen feet in circumference, with 
strong thick stems, richly covered mth, large doable 
fiowers. 

The Amaranthue Trieolor^ Celosia^ cristata or 
Coxcomb, Gomphrena globosa or Globe amaranth, 
Mesembryanthemum crystallinum or ice plant, 
Solanum melongena or egg plant, and most other 
tender annuals will attain to corresponding luxu¬ 
riance if similarly treated. 

The Hydrangea.^K succession of young plants 
may be raised each year by taking, in the early part 
of July,* young shoots with^hree or lour joints, cut¬ 
ting them off close to the bottom joint. These are 
planted in rich earth, in a warm'border, and covered 
with g hand-glass. Shade them during the middle of 
the day, and water them gently every othtr evening, 
keeping the glasa close over them. The cuttings 
will be well watered in August, and may be potted 
in Septemj^er, and placed under a frame, keeping 


them shaded and watered as before. 

October take them into the green- 
winter, and water them once a week or a fortnight, 
as they may require. By the end of Ma^they may 
be turned out in the open borders, into a rich bed 
of earth, and theip remain till Septemb^, when 
they must be taken up and potted, and placed in 
the green-house, as in the*preceding winter. 

Chryeaniheyiium.—'So plant is more easily cuU 
tivatjBd than this. The root may be divided, and 
suckers taken off, or cuttings taken in, the begin¬ 
ning of April, Tfrom the top shoots of(t^i'*«t-.TOr*a^ 
plants. They are planted in poto, called sixties,* 
in mould made up of equal parts—loam-sand and 
bog-mould. Take the cuttings three inches long, 
and cuf them smoothly across at a joint; one is put 
in each pot, and the pots set in a frame, on a gentle 
bottom heat; in three w&ks or a month they are 
well rooted, and then hardened in a cold frame till 
the beginning of June, when they are shifted into 
48 sized po{8, and placed in an open airy situation. 
%[ere they are watered with liquid manurer in which 
soap-suds have been* mixed. About this time the 
tops of the plants are nipped off, to make them 
bushy. In August shift into 32 size pots, using 
strong loam with about one-third of rotten dung, 
and tie the plants to sticks. Thebld plants, if shaken 
out of the old mould, and repotted in 48 size pots, 
afterwards 32^8, and in August IG’s, will form large 
showy plants. 

HearVe-ease. —Nothing can be more easy than 
the propi^gation of these plants, either by seeds or 
cuttings, but by the latter mode with the greatest 
ease in conmon garden soil. Seeds may be sown 
early in spring, under h^d-gj^-g or in a cold 
frame, and the plants may bef iirst priePri ouHMi'der 
a glass, and afterwards transplanted into b^ds in the 
open garden, or put into pots. The situation best 
adapted for pansies should be open to the east or 
west. The surface should be low, so as to retain 
moisture, and be cool. T}ie soil a sandy loam highly 
manured. 


THE ORGAN OF TASTE. 

BY M. DONOVAN, ESCl. 

The subject of this article, curious and interest¬ 
ing as it would become if industriously pursued, 
has scarcely occupied the attention of those who 
have inquired into the mysteries c/T the external 
senses. The investigation of the properties of the 
organ of taste is attended with peculiar difficulty, 
because this sense is more variable than any other 
amongst mankind, and is not^^rmanent in the 
same person. 

The nature of taste has never been explained 
beyond the simple statement of the fact, that it is 
an impression mafle chiefly on the nerves of the 
tongue and the mucoui membrane c' the palate. 

This impression may be made by the contact of 
certain solids, liquids, and elastic fluids. Nitrous 
oxide gas received into the mouth tastes sweet; 
carbonic acid is acerb; hydrogen has a taste that 
cannot be expressed; it is perceived on acid fruits 
which have been that instant cut with an iron knife; 
ammoniacal gas has an Insupportably pungent taste; 
and chlorine is astringent. The taste of solids and 
liquids need scarcely be alluded to. 

Some soUds that have no taste in their ordinary 
state acquire it in a singular w^; thus certain 
metals have no taste unless they have been recently 
rubbed: others, that are perfectly tasteless when 
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BcpariHIkcquire one when they are brought in con- | 
tact wim ea^ other. | 

Taste is not an attribute of ponderable matter | 
exclusively; if a stream of electricity be directed on 
the tongue from a pointed wire attached to the con¬ 
ductor df^an electric machine, a distinct flavor is 
observable. Sometimes tastes are perceived wicnout 
the application of any external exciting cause to the 
organ; thus impressions of sourness, bitterness, 
and saltness, are common results of dheaae. 

Substances used as food have always a certain 
degree nf tute, and, within limitSf the more de- 
'ddea the'^taste t\|e more agreeable the aliment; thic^ 
quality is called sapidity.. The absence of it, or 
insipidity^ is so great a defect that it renders a sub¬ 
stance unflt for food: the presence of sucl^in the 
mouth is capable of exciting nausea, and even the 
evacuation of the stomach* To some persons, chew¬ 
ing a soft cork or a bit of white paper is a sufficient 
emetic. Water, of the same temperature as the 
mouth, acta in a similar way ; but cold water ac¬ 
quires tq|)te from the air contained m it, and it% 
coldness. , 

Tastes are scarcely ever simple impressions, but 
are the result of two or more acting at the same 
time. Tire resulting effect is often very different 
from the elementary tastes, and not a mixture of 
them ; and this happens even when chemical com¬ 
bination has not taken place. If wild carrot-seed 
be fermented on ale, the latter acquires the taste of 
lemon-peel, although neither the ale nor the seed 
had the least flavor of the kind: and the common 
carrot acts in soups precisely as if salt had been added. 

It is a curious fact that the elementary impres¬ 
sions which produce a compound tast(^ need not 
always be mouth at th^ same time, 

biir may ot applied as well in succAsion. The 
fruit of the shrub colled assabi^hf which is common 
in Oahomy, is nearly destitute of all flavor; if 
chewed, it nevertheless so affects the nerves serving 
to the organ of taste, that all acids taken afterwards 
into the mouth appear sweet :«vinegar will be mis¬ 
taken for sweet wine, and a lime for a sweet orange. 

This effect is, no doubt, produced certain 
impression Iqft on the nerves of taste, after the 
cause is witlmrawn, and of which the person who 
makes the trial is not conscious. It would appear 
that the nerves affected become torpid to that im¬ 
pression, and remain ^so until they are excited to 
action by the jipplicatton of some other; and then 
the original one revives. A person who eats a raw 
onion wiU,«after a while, ceasq to perceive its flavor 
in his mouth; but in an hour or two he may renew 
it by swallowing a cop of tea; or, if the atmosphere 
be warm, by a oraught of very cold water. The 
taste of a boiled onion is best renewed by a small 
quantity of brandy, diluted with much water. If 
the aroma of pepper be diffusedjaver the mouth, the 
painful heat of it will at length subside; but let the 
expmmenter^ake into his mouth a little brandy, 
muen diluted, and he will perceive the heat of the 
epper to rcturif, and the brandy will appear to 
im much stronger than it reUlly is. Those who 
practise frauds on ardent spirits are auite aw^re of 
this property of aromatic substances r they first let 
down the strength of the spirit with a little water, 
and then bring it up again by infusing Cayenne 
pepper or cardamom seeds; the stimulus of the 
pepper on the palate disposes it to perceive the 
punjgency of the spirit, even in a higher degree than 
it would otherwise have done: and that this is a 
mere deception of the nerves of the organ is plain, 


from the fact that the taste of the pepper is not 
perceived, while that of the spirit is; the latter 
being so much greater in quantity. The taste of 
even the strangest brandy will be enhanced if a# 
single cardamon seed had been previously chewed. 
The contrary practise has been sometimes resorted 
to; although I believe it is almost universally dis¬ 
continued. When wine b new, the fiery taste of 
its brandy predominates on the palate : to disguise 
this it was not unusual to add to the wine a small 
portion of sugar of lead (a poison,) which, by its 
sedative effect on the organ of taste, caused the 
pungency of the brandy to be less perceptible. This 
was not the only case in which sugar of lead was dbed. 

To predispose the organ of taste to certain im¬ 
pressions is a device which has been long practised, 
—perhaps always. It is an old method of creating 
a relish for wine to preface the exploits of the 
evening by eating a few morsels of meat, broiled 
with a large proportion of pepper and mustard: the 
stimulus on the palate not only continued for some 
time, but was perhaps reproduced after it would 
naturally have subsided; and the organ of taste, 
thus prepared, perceived a more exalted flavor in 
the wine than would otherwise have belonged to it, 
the effect being quite in dependent of thirst. 

The burnii^ sensation produced on the mouth 
by aromatic substances may be reproduced by 
liquids haviiigm much higher or a much loyrer tem¬ 
perature than Jne mouth itself. Thus when the heat 
of pepper has subsided on the palate, it may be re¬ 
newed, in a slight degree, by a draught of very cold 
water; and when the peculiar burning occasioned 
by chewing peppermint leaves has disappeared, a 
quantity of hot water taken into the mouth will 
restore it. 

The substances which produce and reproduce a 
stimulus on the organ of taste need not always be 
acrid or heating: some that are remarkable for 
mildness of flavor are equally efficacious. Thus 
the root of liquorice, when long chewed, leaves on 
impression of feeble sweetness, which very gradually 
subsides: as soon as it is no longer perceptible let 
the person take a draught of buttermilk, and in¬ 
stantly the sweetness will return. The extract of 
liquorice, sold under the name of Spanish juice, 
possesses the same property with regard to porter, 
in a glight degree it is true, but sufficiently to 
modify the taste of it in a manner that is agreeable to 
many: I have accordingly known persons who pre¬ 
pared their palate for a relish of this kind by chew¬ 
ing some of this extract previously to taking a 
draught of porter. On a somewhat similar prin¬ 
ciple many people approve of ale after a fruit pie, 
when weak acjdulous wines, as hock, would be dis¬ 
agreeable ; for although a* sweet and sour form a 
good combination, the latter does not bear to follow 
the formed 

When stimuli have been applied to the organ of 
taste, and the perception of flavors has thus been 
rendered more than ordinarily acute, it will be found 
that weak and vapid liquors will appear to still 
greater disadvantage. Of this a person need have 
no better proof than taking a draught of weak and 
acescent beer jdUr eating a highly seasoned salad, 
it will be rendered far Acre disagreeable ; whereas 
ale, in high order from the bottle, and foaming with 
carbonic acid, will* be rendered more pungent and 
penetrating than ever. It is on the same pAnciple 
that coffee should never precede tea, but ought to 
follow it; and then both beverages will produce 
their proper effect: this order, however, is rarely 
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obsemdy because coffee is an exciter of thirst; the 
nerves which supply the organ of taste are over¬ 
powered by the rough astringent bitterness of the 
^coffee, and are then not in a conditioil to perceive 
the delioate flavor of tea—for delicacy is its chief 
perfection. Those physicians appear to be right 
who direct that delicate persons should create a 
a relish for a tea breakfast by the preparative of a 
slice of toasted bacon; few things are more suc¬ 
cessful in rendering tea enticing. 

(Toheco/fUinaed,) 


POLARIZATION THE CAUSE OF THE 
RAINBOW. 

(To the EditorO 

SfH.— I should feel much obliged by your inserting 
the following in your Magasine. 

When a portion of a rainbow is viewed through a 
tourmaline, and the tourmaline is turned round, till 
the direction in which it polarizes light coincides 
with the chord of the arc viewed, that portion en¬ 
tirely disappears, in consequence, (I think,) of the 
colored rays being composed of polarized light. No 
work with which I have met makes the slightest 
mention of this phenomenon, which I think would 
modify the explanation given of the formation of 
the rainbow, wherein polarization is ifet hinted at. 

J. WiLLSMBB. 

CURIOUS EXPERIME^rr. 

(To the Editor J 

StB.—An old subscriber to your truly original and 
talented work, would feel much obliged if the editor, 
or any one of his numerous scientific and talented 
correspondents, would favor him, and a numerous 
circle of ^udagmilAhe rational and true chemical 
explan^|fjH[PIMniowing surprising experiments, 
given in^Ver^son's Lectures on Select Subjects,’’ 
page 178, article, Pneumatics:—Air that will take 
fire at the flame of a candle may be produced 
thus:—Having exhausted a receiver of the air-pump, 
let the dr run into it through the flame of the oil of 
turpentine; then remove the cover of the receiver, 
and holding a candle to that air, it will take fire 
and bum quicker or slower according to the density 
of the oleaginous vapour.’’ 

As Ferguson wrote and flourished before the 
new chemical nomenclature had been regularly 
established, it could not be expected that he would 
give any rationale of the phenomenon which, indeed, 
he no more than barely records, but which I con¬ 
sider of BO remarkable a nature as to deserve the 
dearest explanation which the most improved mo¬ 
dem science can give to it. I have, however, in 
vain looked through mSdem works *on chemistry 
without being able to find anything to tiprow alight 
upon it, or anything analogous thereto. 

INOIOATOR. 

[We would ask if our friend has tried and found 
the experiment to succeed; if not a fact, it is vain 
arguing upon the subject; if true, it may, perhaps, 
be accounted for, by the fact that bodies of a fatty 
nature previous to ignition give out carburetted 
hydrogqn. If this be coUepted, and tn contact with 
oxygen it will inflame. Our doubt is, firstly, 
whether there will be a sufficiency of hydrogen thus 
collected to produce the effect; and, secondly, if 
tiiere ht enough, whether explosion will not ensue. 

—BD.] 


MEDICAL RECEIPTS, 

SpiMury^s Antiscorhutie Drops, —A nostrum 
composed of 2 ounces of bichloride of mercury, 1 
dram each of prepared sesqui-sulphuret of antimony 
and jed sanders-mod, rasped, 2 ounceg *each of 
orange-peel and g&tian root, ^ pint each of recti¬ 
fied spirit and of distillfed water; macerate and 
filter, so as to form a tincture. Dr. Hancock 
found no merhury in a specimen purchased of the 
proprietor. 

Spruce Beer h made by adding 4 dranm oLess^nce 
ht spruce to 10 gallons of water, gnd 4 pounos oi * 
sugar for white, and treacle for brown spruce; add 
also yeast in the same way as for ginger-beer, and 
bottle up. 

Spruce Beer Powders, —^Tdce 5 scruples of white 
sugar, 24 grains of sesqqi-carbonate of soda, and 
10 grains of essence of spruce, for the blue paper, 
and i dram of tartaric, or, what is better, citric 
acid, for the white paper. Dissolve in separate 
glasses of whter; mix, and drink immediately. 

SquMa Elixir.^k nostrum composed of 20 
drams of opium, 1 ounce of camphor, 1 dram each 
of carbonate of potass, and cochineal, 2 ounces of 
burnt sugar, 1 pint of tincture of snakeroot, 2 gal¬ 
lons of spirit of anise, and B ounces of sulphate of 
«tin. Other formnlse are given, containing camphor, 
liquorice, &c., but opium is the basis. 

Starkey's Soap, —A nostrum prepared by tritu¬ 
rating for a long time, and carefully, carbonate of 
potass wjlth oil of turpentine, with the addition of 
a small quantity of water. 

Steers's Opodeldoc, —A nostrum coQiposed of 1 
ounce of Aistile soap, 8 ognees of^ectified spirit, 
3i drams qf oU of roseiq^^i'^^fU^ of^^^ of 
origanum, and 4 drams of liquor of ammonia* 

St^hens's Remedy for ike Stone^ wtf a soap 
made with lime procured from egg-shells, and snail- 
shells calcined. Along with this soap, which was 
given in form of pills, a diuretic and laxative decoc¬ 
tion was given, prepared with chamomile, fennel, 
parsley, acL'^ burdock, with some Alicant soap. 
When pkdr was produced an opiate was given, and 
when the decoction purged, it was intermitted. 

Sterry's Plaster, —^A nostrum vbry popular in 
London, and composed of the common ammoniac 
piaster of the Pharmacopoeia, or ammoniac dis¬ 
solved in vinegar, and spread on brown paper. 

Storey*s Worm CbAea.—A nostrum composed of 
1 scruple of jalap, 1 dram of ginger, 2 scruples of 
sugar, 1 ounce of cinnebar, and as mueh of sjrup 
as is sufficient to make them Jnto cakes. 

Stoughton's Elixir.—k nostrum composed of a 
compound tincture of gentian made with pounds 
of gentian root, 1 pound of Virginian snakeroot, 
H pound of dried orange-peel, 4 ounces of calamus 
aromaticus, and 6« gallons each of rectified spirit 
and water. Cardamoms are sometimes added. 

Struve's Lotion for Hooping-^Cou^.—A nosjrum 
composed of 1 dram of potassio-tartrate of^ti- 
mony dissolved in 2 drams of distilled water, to 
which add 1 dram of tincture of cantharides. It is 
curious to s^ this coming again into fashion, under 
the auspices of the late venerable Dr. Jenner, under 
the form of antimonial ointment. * 

Tonic Wine (French), —A nostrum which ori¬ 
ginated with the editor of the Medical Adviser,” • 
consisting chiefly of tinctuiu of slogs and other 
purgative tinctures. ^ 
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DR. URE’S THERMOSTAT. 

Thermostat is the name of an apparatus for rp^ii- 
%lating temperature, in vaporization,• distillation, 
heating baths or hothouses, ventilating apartments, 
&c. ; and for which Dr. Ure obtained a patent 
in the year 1831. It operates upon the physical 
principle, that when two thin metallic bars of dif¬ 
ferent expansibilities are riveted or soldered facewisc 
together, any change of temperature in them will 
cause a sensible movement of flexure in the com¬ 
pound bar, to one side or the other; which move¬ 
ment may be made to operate, by the intervention 
of iSvers, &c., in any desired degree, upon valves, 
stopcocks, stove-registers, air-veiitilators,&c.; so as 
to regulate the temperature of the medium in which 
the said compound bars are placed. Two long 
rulers, one of steel, and one of hard hammered brass, 
riveted together, answer very well; the object being 
not simply to indicate, but to control or modify tem¬ 
perature. The foregoing diagrams illustrate a few 
out of the numerous applications of this instrument. 

Fig. 1. A B is a single thermostatic bar, consist¬ 
ing of two or more bars or rulers of dilTerently ex¬ 
pansible solids (of which, in some cases, wood may be 
one): these bars or rulers are firmly riveted or 
soldered together, face to face. One end of the 
compound bar is fixed by bolts at Ajto the interior 
of the containing cistern, boiler,ror apartment 
ALMB, whereof the temperutiireVias to be re¬ 
gulated, and the other end of the compound bar at B, 
is left free to move down towards C, by the fiexure 
which will take place when its temperature is raised. 

The end Ji is connected by a link BJI, with a 
'lever D E, winch is moved by the flexun* into the 
dotted position B(i, eausing tlie turning-valve, 
air-ventilator, or register, ON, to revolve with a 
corresponding angular motion, whereby the lever 
will raise the eijuipoised slide damper Ivl, which is 
suspended by a link from the end E, of the lever 
E D, into the position K H. Thus a hothouse or a 
water-bath may have its temperature regulated by 
the contemporaneous adinishioti of warm, and dis¬ 
charge of cold air, or water. 

Fig. 2. ABC is a thermostatic hoop, immersed 
horizontally beneath the surface of the water-bath 
of a still. The hoop is fixed at A, and the two ends 
BCare connected by two links BD, C D,€.vit1i a 
straight sliding rod D 11, to which the hoop will 
give an endwise motion, when its temperature is 
altered; £ is an adjusting screw-nut on the rod 
DH, for setting the lever FG, which is fixed on 
the axis of the turning-valve or cock F, at any de¬ 
sired position, so that the valve may be opened or 
shut at any desired temueraturc, cosrespoiidiiig to 
the widening of the points B C, anJ^the consenta¬ 
neous retraction of the point D, towards the cir¬ 
cumference ABC, of the hoop. G II is an arc 
graduated by a thermometer, after the screw-piece 
£ has been adjusted. Through a hole at H, the 
guide-rod passes. I, is the cold-wuter cistern; 
I F K, the pipe to admit cold water; L, the over¬ 
flow pipe, at which the excess of hot water runs off*. 

» Fig. 3, shows a pair of thermostatic bars, bolted 
fast together at the ends The free ends B C are 
of unequal length, so as to act by the cross links 
D F on the stopcock £. The bnks are jointed to 
the hiyidle of the turning plug of the cock, on op¬ 
posite sides of its centre ; whereby that plug will be 
turned round in proportion to the widening of the 
points B C. H G is tile pipe communicating with 
the stopcock. 


Suppose that for certain purposes in pharmacy, 
dyeing, or any other chemical art, a water-bath is 
required to be maintained steadily at a tenhperature 
of 15(r let the combined thermostatic bars, 
hinged together at E h\ Fig. 4, be placed in the 
bath^between the outer and inner vessela-*ABCD, 
being bolted fast to the inner vessel at G ; and have 
their sliding rod K connected by a link with a lever 
fixed upon the turning plug of the stopcock I, which 
introduces cofd water from a cistern M, through a 
pipe M I N, into the bottom part of the bath. The 
length of the Knk must be so ndju8\£(^th»t thq 
fiexure of the bars, when they are at a temper?uuici' 
of 150°, will open tfle said sto]>eock, and admit cold 
■water to pass into the bottom of the bath through 
the pi|r 1N, whereby hot water will be displaced 
at the top of the bath through an open overflow- 
pipe at Q. An oil bath smay be regulated on the 
same plan ; the hot oil overflowing from Q, into a 
refrigeratory worm, from which it may be restored 
to the cistern M. When a water bath is heated by 
Ahe distribution of a tortuous steam ])ipe tl^rough it, 
as 1 N O P, it will be necessary to cuiincct the link 
of the thermostatic bars with the lever of the turn¬ 
ing plug of the steam-cock, or of the throttle valve 
1, in order that the bars, by their flexure, may shut 
or open the steam passage metre or less, according 
as the temperature of the water in the bath shall 
tend more or less to deviate from the pitch to which 
the apparatus has been adjusted. The water of the 
condensed steam will pass off from the sloping 
winding-jiipe 1 N O P, through the sloping orifice P. 
A saline, aciil, or alkaline bath has a boiling tem¬ 
perature proporlional to its degree of concentration, 
and may ^erefore have hea^ »-**gulated by im¬ 
mersing a Jliermostat in ctfiiuectidj^ the 

working part of the instrument with a stopcock I, 
which will admit wa'^er to dilute the bath*Whenever 
by evaporation it has become concentrated, and has 
acquired a higher boiling point. The space for the 
bath, between the (|^uter and inner pans, should 
comniiinicate by om^pipe with the w'ater cistern M, 
ami by anotluT ))ipe, wiih a safety cistern R, into 
which lift natli may be allowed to overflow during 
any sudden excess of ebullition. 

Fig. 5, is u thennostatir apparatus, composed of 
three pairs of bars DD I), which are represented in 
a state of flexure by heat; but they become nearly 
straight and parullel when c(c,Iil. ABC is a guide 
rod, fixed at one end by an adjusting screw E, iif 
the strong frame F E, having deep guide grooves at 
tlie bides. FG is the working-rod, v^ich moves 
endways when the bars 1)1) D operate by heat or 
cold. A square rcgibter-]>iate l^iG, may be affixed 
to tlie rod F G, so as to be moved backwards and 
forwards thereby, according to the variations of 
temperature; or the rod F G may cause the circular 
turning air-register*I to revolve by rack and wheel- 
work, or by a chain and pulley. Th^ register-plate 
H G, or turning register 1, is situated at the c<*iling 
or upper part of the chamber, ar\4 serves to let out 
hoi; air. K is a pulley, over which a cord runs to 
raise or lower a hot-air register L, which may be 
situated neaf^lhe floor of the apartment or hothouse, 
to admit hot air into the room. C is a milled head, 
for adjusting the thermostat, by means of the screw 
at E, in order that it may regulate the temperature 
to any degree. 

Fig. 6 represents a chimney, furnished with a 
pyroittat ABC, acting by the links BDEC on a 
damper F U G. The more expansible metal ia in 
the present example supposed to be on the outside. 
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The plane of the clamper-plate will, in this case, be 
turneii more directly into the passat^e of the draught 
through the chimney by increase of temperature. 

Fig. 7*iepreseiits a circular turning register, such 
as is used for a stove, or stove-grate, or for venti¬ 
lating a|«artments ; it is furni^icd with a seves of 
spiral thermostatic bars, each bar being fixed fast at 
the circumference of tlih circle B C, of the fixed 
plate of the air-register; and all the bars act in 
concert nt the centre A, of the twining part of the 
register, by their ends being inserted between the 
leeth ^yipciall pinion, or by being jointed to tl^ 
cciicral part of the turning plate by small pins. 

Fig. 8 represents another arrangement of this 
thermostatic apparatus applied to a*circular turning 
register, like the preceding, for ventilating apart¬ 
ments. Two pairs of compound bars are applied 
so as to act in concert, means of the links A C, 
li C, on the opposite ends of a short lever, which 
is fixed on the central part of the turning plate of 
tlie air-register. The two pairs of compound bars 
A B, arctt fastened to the circumference of the fixeif 


plate of the turning register,by two sliding rods 
A i), B E, which are furnished with ad justing screws. 
Their motion or flexure is transmitted by the links 
AC, B C, to the turning plate, about its centre, 
for the pnrpoao of Shutting or opening the venti¬ 
lating sectorial apertures, more or less, according 
to the temperature of the air which surrounds the 
thermostatic turning register. By adjusting the 
screws A D, and B C, the turning register is made 
to close all its apertures at any desired 4egree of 
temperature; but whenever the air is above that 
temperature, the flexure of the compoun*^ bars will 


open^he Rpe^*"w ^ • 

_ » ---_ 


- • SEA-HORSB. 

A SINGULAR machine, called by its inventor NatitUe 
do Sauvetage^ but which we think merits the more 
appropriate title of Sea-horse, has been described 
in a paper laid before the Acadkmy of Sciences by 
M. Longchamps. ** It is intended to a^ ^i ssels in 
distress, however violent the weather, anu*is stated 
to be composed of a case of zinc, strengthened with 
internal arches of wood, of which tlie perpendicular 
section is elliptical, and terminated at the bottom 
with a sort of ^ appendix/ Its length is 3^ metres, 
and its cubic contents about 1600 litres; its top is 
covered in all «ts length with a saddle, having as 
many pair of stirrups as the nautile is intended to 
carry men, ifl such a manner that they sit upon this 
nautile as men on horseback. 'Six men are placed 
on the nautile, of which three manage the wheels 
with palettes in wood or cloth, which have their 
resistance, not in the water, but in the air. This 
means of propelling boats has already been put in 
practice on the Seine, in 1785, with complete suc¬ 
cess. Behind tie nautile is attached a cord, which 
is veeusd from the boat, and when the men have 
reached the shore, l^ey draw, by means of this cord, 
a cable which they fasten on the shore, and thus 
enable those on the vessel to reach it/' The in- 
nmtor says, let the wind and weather«be whatf it 
will, the ship can be reached by the nautile, and 
should the machine be turned by the violence of the 
wind or waves on its side, it will, from its construc- 
* tion, soon right itself, and as the men it carries are, , 
as it were, nailed to the saddle, all that they will i 
experience will be a momentary ducking.— InventurH* | 
Advw:aie, * ! 


SOLLY'S ELECTRIC THERMOMETER. 

CAiUlrp^srd to tha Editor of the J*hilosojihicol Ma^azuie^) 

Si r.—I anf induced to give you tlie following accouifl 
of a little thermo-electric arrangement, believing that 
it may be interesting to some of your readers; for 
although there is little or no novelty in the principles 
on which its action depends, 1 am not aware that 
it has been before practically employed :— 

I had for some time experienced considerable 
inconvenience in conducting certain experiments 
requiring a loiig-iumtiriiied and uniform degree of 
heat, from the difliculty of regulating the tqpipe- 
rature of my furnace, and the constant uncertainty 
whether everything was proceeding satisfactorily 
during my absence from tlie laboratory. 1 had in 
consequenee often tliought of the possibility of so 
arranging a little thermo-electric apparatus that it 
might serve as an index of the rate of combustion 
and conse(|uetit heat of the furnace, by the deflection 
of a galvanometer at a distance from the source of 
heat. A small thermo-electric battery might he so 
placed that the one series of joints or solderings 
should he constantly exposed to tlie heated surface 
of the furnace; but a set ions obstacle presented 
itself to any contrivance of this kind, which was 
the difficulty <|f keeping tlie alternate joints of the 
battery cool: I current of electricity would doubt¬ 
less be evolved in consequtnee. of the difference of 
temperature existing between the two sides of the 
battery, but of course as the heat would gradually 
traverse from the hotter to the cooler side, it would 
greatly diminish and modify the results, and thus 
piesenf false indications of temperature; whilst 
even if it were possible to keep the one side of the 
battery cool, either by water or by any otlier means, 
yet tlie value of the deflection of the galvanometer 
would he always uncertain, as the difference between 
the two sides of the battery could never be ascer- 
toined unless the exact reduction of temperature 
thus caused were correctly known. 

After one or two unsuccessful attempts to over¬ 
come this objection, 1 laid aside the hatfery and 
substituted in its place a single pair of metallic 
elements, which 1 found gave abundance of power, 
and was not liable to the defect which the use of 
the battery involved. 

Apiece of copper wire, one twenty-fourth of 
an inch in diameter, and of sufficient length to reach 
from the furnace to my ordinary sitting-room, wag 
joined by twisting the ends to a similar wire of soft 
iron, the ends of both having been previously well 
cloned with sand-paper. The two wires were then 
secured in a convenient manner by small nails to 
the walls of tho rooms thej^ had to jioss through, 
care being tal^n that they were not anywhere in 
contact witl^ each other, except at^the two extreme 
points of junction ; the one of these was bo placed 
in the flue of the furnace that it was completely 
exposed to the action of the hot air and smoke at 
that part where the flue left the body of the furnace, 
whilst the other joint was in iny room in contact 
with a thermometer, and surrounded with cotton^ 
80 as to render it as little as possible liable to sudden 
changes of tem|>crature. ®The copper wire was then 
divided about a foot from the joint thus protected ; 
the two ends of the. wire were connected with the 
extremities of a galvanometer coil, and the appaiatue 
v^s complete. 

** A metallic circuit was thus made consisting of 
two elements, the one being the iron wire, and the 
other the copper wire, including the additional 
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length of copper wire in the coil of the galvanometer. 
The one joint or point of contact was of course 
always far hotter than the other, and would nc- 
^ressarily remain so, so long as the'■fuel in the 
furnace continued to burn, and would be dependent 
on the rate of combustion in the furnace; whilst 
the other junction would always remain very nearly 
at the tempcTatnre of the air, and its variations 
coiilil be readily known by the thermometer in con¬ 
tact with it. A current of electricity was thus 
generated, proportioned to the difference of tempe¬ 
rature between the two joints, and a deflection of 
the galvanometer was caused, which increased when 
the furnace became liottcr, decreased when it 
cooled, and at all times indicated accurately the 
changes of temper ture taking place, thus giving 
me u thermometer which indicates, without my 
moving from the table, the exact rate Of combustion 
going on in the furnace, which is fifty yards distant 
from the indicator. I believe that it is commonly 
supposed that weak thermo-electric currents cannot 
be \kcH made to traverse small wires of any length, 
and this is probably the reason wliy this beautifully 
manageable power has been so little employed for 
practical uses. 1 have received so much satisfaction 
from the arrangcim^it just described, that 1 am 
convinced it would be found a very nseful indicator 
of temperature in stoves, flues, anv hot pipes, in 
many situations where a commonnhermouieter is 
inapplicable. V 

The cost of such an apparatus must necessarily 
DC more expensive than any thermometer, but then 
it must be remembered that it does far more than 
an ordinary thermometer, giving us the lAcans of 
knowing the temperature of a sto\e or furnace at a 
distance, giving us indications of the least change 
or variation in the source of heat, with even greater 
certainty and distinctness than a thermometer; and 
besides, showing these changes so rapidly that we 
know whether it is becoming hotter or colder, 
before a thermomete.' placed on the outside of the 
stove indicates any change. 1 have observed, on 
comparing the thermo-electric with an ordinary 
thermometer ]daced on the iron plate forming the 
top of the furnace, that if the ash-pit door were 
closed, or the draught in any other way diminished, 
the deflection of the galvaiioineter was immediately 
reduced, whilst the external thermometer cmitinued 
to rise for some little time ; and that the indications 
given by the galvanometer of the augmentation or 
decrease of temperature in the furnace, always pre¬ 
ceded the same indications from the mercurial 
thermometer on tlie top.” 

THE ORG‘aN of taste. 

BY M. DONOVAN, ESQ. 

/'ciMttwicd/rcwrt 256, and concluded.) 

In culinary combinations of food, spices and other 
stimulants are used, not merely for the purpose of 
imparting their own flavor, but with a view of ex¬ 
citing the organ of taste to the perception of the 
flavor of the meats, &c. of which they arc composed, 
in a higher degree than it would otherwise have 
been. It is not the bitipg quality of pepper alone 
that is valued; and wine is not used in sauces that 
its taste, as such, may be perceived. The perfec- 
tioq of the art of making culinary combinations is 
the production of a Un livm quid^ in which the 
elementary flavors are all lost and indistinguishable 
in the new one created by their combined effect on 
the palate* 


When the flavor of an edible substance is very 
delicate and peculiar, the palate should never be 
excited by powerful stimuli, either previously or 
simultaneously; for powerful stimuli aq|t as pre¬ 
paratives to other active ones only. There arc many 
instances of this; the natural fla^or of^&rt^a-kule, 
when in highest fierfection from a pro])fi' soil, is 
one in which may be distinguished that of the most 
delicate oyster : if it be peppered, the oyster flavor 
is entirely lost*. Again, a cucumber sliced, mode¬ 
rately suited, and well drained, has a striking ad¬ 
mixture of the flavor of a cockle; but this is 
Meatroyed as soon as vinegar and peppSTS?^ cn’*' .?*• 
If dressed cucumber be eaten at the same time with 
kidney-beans, the latter lose the whole ot their 
peculisi*' taste in a singular manner. 

The temperature at which impressions are made 
on the organ of taste is of consequence, because it 
considerably modifies them. Every one must have 
remarked that salted meat is mueh more salt when 
hot than when cold; and that spices have greater 
iipower at a high than a low tenqierature. A weighed 
quantity of j»epper. eaten witli an oyster at the 
fr eezing temperature, will exert but little energy on 
the palate, while the same cpiantity on an equivalent 
of lobster, heated very hot, will hti execcdiiigly pun¬ 
gent : on this iiccount flavoii^ are often improved 
by mere increase of teiiipciuture; thus very hot 
cofl'ee is alw'ays j)rcfl*rrcd to the same article when 
warm : the perfeclion of a dinner, with most per¬ 
sons, is to have it served as hut us can be; and 
those wjjo wish for the stimulus of bramly on the 
palate, without its int«j\icating ctlect, dunk it much 
diluted, but at a scalding heat. Delicate flavors 
are not a^ipreciated at h^h heats : thus the finer 
kinds of tea do not bear to > a heat* above 

110''without loss. * ^ 

A very low tem} 7 eraturc is nlway^ m^friendly to 
the perceptions of tastes, and even pungent ones 
often become insipid. This is strongly exemplified 
in a circumstance stated by Captain Parry;—A 
party, that had K'st their way in Melville Island 
during an intense cold, observed that a mixture of 
rum nR'P^ater ** appealed perfectly tasteless and 
clammy.*' The best household bread, if reduced 
to the temperature of 28^^, will be found tasteless in 
the mouth : it has its best flavor at To most 
persons an oyster is in its most agreeable state when 
raw : at the temperature of 70'' or it is not in 
perfection, the want of snmc'icnt qyldness is quite 
perceptible : yet at 32° it is just as bad, and quite 
inferior to the same oyster at 48°. «I was led to 
make this trial by reading a passage in Pliny, where 
he says, that the Romans cooled their oysters with 
ice: tome it appears that 4 is the temperature 
best calculated to develope the flavor. 

A draught of cold spring-water is delightful in 
summer, not niei^ely on account of its coldness but 
on account of its apparent freedom from all ill taste. 
Here the organ judges under the deceptive and 
paralysing influence of cold; for let some of the 
same water rise to the teniper.iture of 70°, and it 
will evince that it not only possessed a taste but a 
dMugrecablc one. Scarcely any water that issues 
directly from springs is free fiom a mineral flavor, 
and this is chiefly disguised by its coldness. 

Some kinds of bad port wine are improved by 
icing : for the reduction of temperature renders the. 
organ less sensitive. The same treatment would 
virtually lessen the fine flavor of good port; and 
hence such ought not to be icedv To reduce good 
port to 32° would not only render it muddy, because 



MAGAZINE OF SCIENCE. 


261 


a salty consisting^ of lime, potash, and tartaric acid, 
would be precipitated, but it would luck up its 
flavor, as it is ex])rcssed: it may, however, be ad¬ 
vantageously cooled down to 45° or 50°; for then 
the premier degree of sapidity is developed. Madeira 
and wines of great body bear ^ slight elevation oir 
temperature; and suffer an agreeable developement 
of flavor; sparkling Chaflhpagne, on the other hand, 
is improved l)y cold, for it then better retains its 
carbonic acid when poured out; afld, although in 
ttiis state it effervesces less briskly in the glass, the 
taste^^^thj^carbonic acid, one of its important con- 
’^i«tuents, is rendered more perceptible. But evAi 
of this wine much icing locks up the flavor. 

In some instances the desired effect is produced 
by reducing the temperature of part of tho mouth, 
instead of cooling the liquor. The taste of porter 
is best at a medium temperature : <in warm weather 
it is considered, by pgfsons who are fastidious in 
that beverage, to be improved by being drunk out 
of a metallic vessel. The metal, being an excellent 
conducV>r of heat, on being applied to the lips causes 
an instantaneous rush of heat from all parts to re¬ 
store the eijuilibrium, and the porter is received 
into the mouth while the nerves are at a lower tem¬ 
perature ; and therefore the liquor tastes to more 
advantage. At leaftt this is as good a theory as that 
which has been long since advanced, in which the 
improvement of porter drunk out of a metallic 
vessel is attributed to the agency of galvanism. So 
sensitive is the organ of taste in this respect, that 
if the liquor be covered by a foamy heajj, w’hich is 
a very bad conductor of heat, it intercepts the pas¬ 
sage of heat from the upper lip, and hence feels 
warm, and l^^omes di;tfigreeable whether the vessel 
i^TR‘.tallicj3r^ 

The organ of smell is allied to the organ of taste, 
and malfy analogous phenomctia are found to affect 
the former. In an experiment made by Mr. Boyle, 
mustard-seed, infused on the juice of apples, af¬ 
forded so rank a smell of garlic, that no one would 
drink it; yet neither of these substances has a smell 
in the slightest degree resembling 1 have 

observed that if one first smells to someWghly rec¬ 
tified naphtha, obtained from cannel-coal, and im¬ 
mediately after to some spirit of vegetable tar, 
equally well rectified, the odour of the latter will 
appear completely changed, and resemble a perfume 
in which the scent of^lavender is very striking 

THE*PICTURESQUE IN PAINTING. 

PiCTUREsauE beauty,’' says a late writer on that 
subject, ** refers^ to such beautiful objects as are 
suited to the pencil.” This term, although princi¬ 
pally appropriated to the works of nature, is not 
misplaced with reference to many of the perfor¬ 
mances of art. Those objects J[>est merit the appel¬ 
lation (of th^former class) which are distributed by 
of nature with a mixture of grandeur, 
simplicity, and varied rudeness. A neat ordinary 
looking garden, ^for instance, although a cheerful 
and agreeable object, abstractedly considered, yet 
dis)days too great a proportion of jiniformky, of 
laying out of design^ to be fairly characterized 
as picturesque. The ideas of neat and smoofA,” 
observes Mr. Gilpin, instead of being picturesque, 
in fact, disqualify the object in which they reside 
from any pretensions to picturesque beauty. Nay, 
farther, we do not scruple to assert that roughness 
forms the mosi* essential point of difference between 
the beautiful and the picturesque : as it appears to 


be that particular quality which makes objects 
chiefly pleasing in painting. We Ubc the general term 
roughness; but, properly speaking, roughness re¬ 
lates only tfl the surface of bodies ; when we speal# 
of their delineation we use the term ruygedness. 
Both ideas, however, equally enter into the pic¬ 
turesque, and both are observable in the smaller as 
well as in the larger parts of nature; in the outline 
and bark of a tree, as in the rude summit and 
craggy sides of a mountain. 

Let us then examine our theory by an ap))eal 
to experience, and try how far these qualities enter 
into the idea of picturesque beauty, and how far 
they mark that difference among objects which is 
the ground of our inquiry. 

** A piece of Palladian architecture may be ele¬ 
gant in the last degree ; the proportion of its parts, 
the propriety of its ornaments, and the symmetry 
of the whole, may be higlily pleasing; but if we 
introduce it into a picture, it immediately becomes 
a formal object, and ceases to please. Should we 
wish to give it picturesque beauty, we must use the 
mallet instead of the chisel: we iiuist beat down 
one half of it, deface the other, and throw the mu¬ 
tilated members around in heaps; in short, from a 
smooth building we must turn it into a rough ruin. 
No ))ainter who had the chuice of the two objects 
would hesitaft a moment. 

Again, wiy does an elegant piece of garden 
ground makerno figure on canvass ?—Tlie shape is 
pleasing, the combination of the objects harmonious, 
and the winding of the walk in the very line of 
beauty. All this is true; but t)ie smoothness of 
the whole, though right and as it should be in na¬ 
ture, offends in piclure. Turn the lawn into a 
piece of broken ground, jilant rugged oaks instead 
of flowering shrubs, break the edges of the walk, 
give it the rudeness of a road, mar k it with wheel 
tracks, and scatter around a few stones and brush¬ 
wood ; in a word, instead of making the whole 
smooth, make it rough, and you make also it pic¬ 
turesque. All the other ingredients of beauty it 
already possessed.” 

Picturesque composition may be defined, to speak 
generally, as the art of uniting, in one whole, a 
variety of parts, which parts may be sought and 
found among the works of art, (though in a far less 
pro|lRrtion,) as well as in the works of nature. 
Objects may likewise be made picturesque: this, 
however, is hazardous work, and there is no small 
danger of missing the picturesque, and falling into 
the ridiculous. Artificial ruina, for example, can 
seldom be regarded as matters of good taste; and 
when the trick is known, the eye, or rather the 
imagination, through the medium of the eye, refuses 
to recognize therein any of.the principles of romantic 
beauty sought to be imparted. The great source of 
picturesque beauty is nature in all her original va¬ 
riety and irregular grandeur. ” We seek it,” says 
the ingenious authority quoted above, among all 
the ingredients of lan^cape—trees, rocks, broken 
grounds, woods, rivers, lakes, plains, valleys, moun¬ 
tains, and distances. These objects, in themselves, 
produce infinite variety ; no two rocks or trees are 
exactly the same—thej^are varied a second time by 
combination, and almost as much a third time by 
different lights and shades, and other aerial effects. 
Sometimes we find among them the exhibition of a 
whole, but oftener we find only beautiful parts.” 

Grandeur or sublimity, unassisted, cannot elevate 
an object to the character of picturesque ; however 
grand the mountain or rock may be, it has no claim 
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to this epithet, unless its form, its color, or its ac¬ 
companiments have some degree of beauty. Nothing 
can be more sublime than the ocean; but, wholly 
Sinaccompanied, it has little of the picturesque. 
When we talk, therefore, of a sublime object, we 
always understand that it is also beautiful; and we 
call it sublime or beautiful only as the ideas of sub¬ 
limity or simple beauty prevail. But it is not only 
the form and composition of the objects of land¬ 
scape which the picturesque eye examines : it con¬ 
nects them with the atmosphere; and seeks for all 
those various effects which are produced from that 
vast ^nd wonderful storehouse of nature. Nor is 
there, in travelling, a greater pleasure, than when a 
scene of grandeur bursts unexpectedly on the eye 
accompanied with so.ae accidental circumstance of 
the atmosphere which harmonizes with it and gives 
it double value. 

Few are the places so barren and destitute as to 
afford nothing from which materials may be ex¬ 
tracted by the lover of the picturesque. 

The great military road between Carlisle and 
Newcastle is, perhaps, the most barren tract of 
country in England ; “ yet even here," says Gilpin, 
** there is always something to amuse the eye. The 
interchangeable patches of heath and greensward 
make an agreeable variety. Often, too, on tliese 
vast tracts of intersecting grounds, wi see beautiful 
lights softening off along the aides P)f hills; and 
often we see them adorned with caltle, docks of 
sheep, heath-cocks, grouse, plover, and ilighes of 
other wild fowl. A group of cattle standing in the 
shade on the edge of a dark hill, and relieved by a 
lighter distance beyond them, will often muke a 
complete picture, without any other accompaniment. 
In many other situations, also, we find them won¬ 
derfully pleasing, and capable of making pictures 
amid.st all the deficiencies of landscape. Even a 
winding road itself is an object of beauty; while 
the richness of the heath on either side, with the 
little hillocks and crumbling earth, give many an 
excellent lesson for a foreground. When \ve have 
no opportunity of examining the grand scenery of 
nature, we have, at least, everywhere the means of 
observing with what a multiplicity of parts, and yet 
with what a general simplicity, slie covers every 
surface. 

** But if we let the imagination loose, evemsCenes 
like these administer great amusement. The imagi¬ 
nation can plant hills, can form rivers and lakes in 
valleys, can build castles and abbeys, and, if it find 
no other amusement, can dilate itself in vast ideas 
of space." 

STRENGTH MATERIALS. 

(From ArnoiCs Elemcnti of Phydetf') 
Stihength depends on the magnitude, form and 
position of bodies, as well as on the degree of co¬ 
hesion in the material." 

Of simitar bodies the laryest is proportionally 
the weakest, —Suppose two blocks of stone left 
projecting from a rock that has been hewn, of which 
blocks one is twice as long, and deep, and broad as 
the other. The larger one will by no"^ means sup¬ 
port as much more weight at its end than the other, 
as it is larger; and for two reasons:—1. In the 
larger, aach particle of the surface of attachment, 
in he1))ing to bear the weight of the block itself, 
has to support by its cohesion twice as many par¬ 
ticles beyond it, in the double extent of projeption, 
as a particle has Jto support in the shorter block 


and, 2, both the additional substance, and anything 
appended at the outer extremity of the larger, are 
acting with a double lever advantage to break it, 
that is, to destroy the cohesion. Hencre, if any 
such projection be carried out very far, it will break 
t^ff (V full by its oym weight alone. What*is thus 
true of a block supported at one end, is equally true 
of a block supported at bbth ends; and, indeed, of 
all masses, however supported, and of whatever 
forms. That* a large body, therefore, may have 
proportionate strength to a smaller, it must be made 
still thicker and hiore cdurasy than it is iq^|dg| : 

and, beyond a certain limit, no pFoportions wh«L-' 
ever will keep it together, in opposition merely 
to the force of its own weight. This great truth 
limits the size and modifies the shape of most pro¬ 
ductions of nature and of art,—of hills, trees, 
animnJs, architectural or if/echanical structures, ^cc. 

Hills, —Very strong or cohesive material may 
form hills of sublime elevation, with very project¬ 
ing cliffs and very lofty perpendicular precipices ; 
rfad such are seen, accordingly, where the hard 
granite protrudes from the bowels of the earth, as 
in the Andes of America, the Alps of Europe, the 
iliiniilci}as of Asia, and the Mountains of the Moon 
ill Central Africa. But material of inferior strength 
exhibits more humble risings *and more rounded 
surfaces. The gradation is so striking and constant 
from granite mountains down to those of chalk, or 
gravel, or sand, that the geologist can generally tell 
the subblance of which a hill is composed by the 
peciiliariti's of its shape. Even in granite itself, 
which is the strongest of rocks, there is a limit to 
height and ^^rojection ; and if an instance of either, 
much more remarkable than? now r^^^ains on earth, 
were by any rliance to be the^1r!^j^ 

which we are considering would prune the mon¬ 
strosity. Tlie grotes^he figures of rocks aifil moun- 
tahis seen in the .paintings of the Chinese, or actu¬ 
ally formed in miniature for their gardens, to ex¬ 
press their notions of perfect sublimity and beauty, 
are caricatures of nature, for which originals oan 
never have^isted. Some of the smaller islands 
in the EaSmrn ocean, however, and some of the 
mountains of the chains seen in the voyage towards 
China, along the coasts of Borneo and Palawan, 
exhibit, perhaps, the very limits of possibility in 
singular shapes. In the moon, where the weight 
of gravity of bodies is less than on the earth, on 
account of her smaller size, mountains might be 
many times higher than on the earth; and observa¬ 
tion proves that the lunar mountains‘^are much 
higher than ours. By the action of winds, rains, 
currents, and frost upon the minere.1 masses around 
us, there is unceasingly going on an undermining 
and wasting of supports, so that every now and 
then immense rocks, or almost hills, are torn by 
gravity from the station which they have held since 
the earth received its (iresent formf and fall in 
obedience to the- law now explained. r 

The size of veyetables^ of coursi;, is obedient to 
tlic same law. We have no trees reaching a height 
of JlOO feet, even when perfectly perpendicular, and 
sheltered in forests that have been unmolested from 
the beginning of time; and oblique or horizontal 
branches are kept within very narrow limits by the 
great strengUi required to support them. The truth 
that, to have proper strength, the breadth or dia¬ 
meter in bodies must increase more quickly than 
the length, is well illustrated by the contrast exist¬ 
ing between the delicate and slender proportions of 
a young oak or dm, while yet in the seedsman’e 
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nursery, and its sturdy form when it has braved for society has not reflected that it will give a very 
centuries all the winds of heaven, and has become difficult task to the commission appointed to deride 
the monarch of the park or forest. on the^ merit of tlie different papers sent in. Let 

Anintqls furnish other interesting illustrations of us suppose^thut several persons recommend each a 
this law. How massive and clumsy are the limbs difleretit process. How is the society to test iiir 
of the eipphant, the rhinoceros^the heavy ox. coo^h respective value of these communications ; how au* 
pared with the slender forms qj the stag, antelop^^ they to judge if they are suitable, or if they fullil 


and greyhound 1 And imi animal much larger than 
the elephant would fall to pieces from its own weight 
alone, unless its bones were made o^inuch stronger 
materials. Many have questioned whether the 
mammoth, or antediluvian elephant, could have 
A, ci{y lapd, or must have been aniphibioul, 

that its great body might generally be borne up by 
water. The whale is the largest of animals, but 
feels not its mighty weight because lying c^stantly 
in the liquid support of the ocean. A cat may fall 
with' impunity where ai¥ elephant or ox would be 
dashed to pieces. The giants of the heathen my¬ 
thology could not have existed on this earth, for 
the reason which we are now considering; although 
on our^moon, where, as already stated, weight is 
much less, such beings might be. In the planet 
Jupiter, again, which is many times larger than the 
earth, an ordinary man from hence would be carry¬ 
ing, in the simple weight of his body, a load sufK- 
cient to crush the limbs which supported him. The 
phrase a little compact man, points to the fact that 
such a one is stronger in proportion to his size than 
a taller man. The same law limits the height and 
breadth of architectural structures. In the houses 
of fourteen stories, which formerly stood under tl^e 
castle of Edinburgh, there was danger of tlie super¬ 
incumbent wall crushing the foundation. 

Roufit, —Westminster^ hall approached the limit 
of ^dth tli^^b v)^e without very inconvenient 
pTSfiortions or central supports; and the domes of 
the churches of St. Peter, in dlome, and St. Paul, 
in London, are in the same predicament. 

Arches of a Bridge ,—A stone arch rnucli larger 
than those of the magnificent bridges in London, 
would be in danger of crushiag and splintering its 
material. 

Ships ,—^The ribs of timbers of have 

scarcely a hundredth part of the bulk of the tim¬ 
bers of a ship ten times as long as the boat. A 
ship’s yard of ninety feet contains, perhaps, twenty 
times as much wood as a yard of thirty feet, and, 
even, then, is not so ^trong in proportion. If tci^ 
men may do work of a three-huiidied-ton ship, 
many more than three times that number will be 
required top manage a ship three times as large. 
Very large ships, such as the two built in Canada 
in the year I825,^which carried each nearly 10,000 
tons, were weak from their size alone ; and the loss 
of these two first specimens of gigantic magnitude 
will not encourage building <of others like them. 

(To be corUinuc4‘J 

—* » I .<<«»» nsisi'» wvuw 

PRESERVATION OP BOOKS FROM 
I INSECTS. 

The Society des Bibiiophites of Hainault have 
offered a gold medal, worth one hundred francs, 
to the author of the best memoir forwarded to the 
society, in answer to the following question: 

What are the best means of totally preventing the 
ravages of the insects which destroy books?” The 
condition annexed to the success of the paper is, 
that tjic means proposed may be applied easily, and 
at little expense to all libraries large or small. 

It seems to us, that in making this proposal, the 


exactly the object proposed ? The ravages of insects 
in books are never instantaneous; it is only after 
the lapse of some time, more or less long, that il is 
possible to perceive traces of them on the paper. 

We are convinced that essential oils and strong 
perfumes would preserve a book for a length of time 
from the cause of destruction, to which the question 
of the society refers; but to be assured of the con¬ 
tinued existence of these perfumes would require an 
observation of many years. 

Amongst the means of preservation which ap¬ 
pears to us best, we may cite tlie following :—1. 
To introduce in every volume some leaves of an 
herb, of small expense, and strong and penetrating 
smell. 2. To submit the books to the vapour of 
essential oils in a state of ebullition. 3. To line 
the interior of the covers of every book with sheets 
of tanned sheepskin or paper, in the preparation of 
which use should be made of substances of a strong 
odoriferous ^ell, and in the course of time to 
rebind them with materials of a similar description. 

As we are w the subject of the preservation of 
books, it ap^ars to us, that the printers of the 
present day do not work for posterity; for they 
employ a species of paper containing a germ of 
destruction, which, although it acts slowly, is not 
the less certain in effect. We allude to the chloride 
of which use has been made for some years, for the 
purpose of whitening the pulp, which serves to pre¬ 
pare the different sorts of paper intended, as well 
for printing, as for ordinary use. 

This strong agent not only takes from the paper 
a portion of the strength which it possessed under 
the old process of blenching, and which may easily 
be perceived by comparison of the paper of our 
modern books, which can be easily torn, with the 
tough paper of the books of the last century ; but it 
also enters into intimate combination with the pulp, 
and this union will have the effect of reducing to 
powder in the course of twenty years the books of 
the peesent day .—Le Fanal, 

ATMOSPHERIC REFRACTION AND 
REFLECTION. 

Not Old)! every thing we hear, but all we see, is 
through the medium of the atmosphere.. Without 
some knowlcilge of its action upon light, it would 
be impossihle^o ascertain^lie position of the hea¬ 
venly bodies, or even to determine the exact place 
of very distant objects upon the surface of the ; 
for, in cousequetice of the refractive power o^he 
air, no distant object is seen in its true position. 

All the celestial bodies appear to be more elevated 
than they really are; because the rays of light, in¬ 
stead of moving through the atmosphere in straight 
lines, are continually inflected towards the earth. 
Light passing obliquely^ut of a rare into a denser 
medium, as from vacuum into air, or from air into 
water, is bent or refracted from its course towards 
a perpendicular to that point of the denser surface 
where the light enters it. In the same medium, 
the sine of the angle contained between the incident 
ray and the perpendicular is in a constant ratio to 
the sine of the angle contained by the refracted ray 
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and the same perpendicular; but this ratio varies 
with the refractiiin' medium. The denser the me* 
diam^ the«more the ray is bent. The bi^rometer 
1 ihow8» that the density of the atmosphere decreases 
as the height above the earth increases. Direct 
experiments prove, that the refractive power of the 
air increases with its density. It follows, therefore, 
that if the temperature be uniform, the refractive 
power of the air is greatest at the earth’s surface 
and diminishes upwards. 

A ray of light from a celestial object falling ob¬ 
liquely on this variable atmosphere, instead of being 
refracted at once from its course, is gradually more 
and more bent during its passage through it, so as 
to move in a vertical curved line, in the same man¬ 
ner as if the atmosjihere consisted of an infinite 
number of strata of different densities. The object 
is seen in the direction of a tangent to that part of 
the curve which meets the eye, consequently the 
apparent altitude of the heavenly bodies is always 
greater than their true altitude. Owing to this 
circumstance, the stars are seen above the horizon 
after they are set, and the day is lengthened from a 
part of the sun being visible, though he really is 
behind the rotundity of the earth. It would be 
easy to determine the direction of a ray of light 
through the atmosphere, if the law of the density 
were known; but as this law is perpicually varying 
with the temperature, the case is vei& complicated. 
When rays pass perpendicularly from one medium 
into another, they are not bent; and experience 
shows, that in the same surface, though the sines 
of the angles of incidence and refraction retain the 
same ratio, the refraction increases with the ob¬ 
liquity of incidence. Uence it appearsi^hat the 
refi'action is greatest at the horizon, am at the 
zenith there is none. But it is proved that at ail 
heights above ten degrees, refraction varies nearly 
as the tangent of the angular distance of the object 
from the zenith, and wholly depends upon the 
heights of the barometer and tiiermometer. For 
the quantity of refraction at the same distance from 
the zenith, varies nearly as the height of the baro¬ 
meter, the temperature being constant; and the ef¬ 
fect of the variation of temperature is to diminish 
the quantity of refraction by about its 180tli part 
for every degree in the rise of Fahrenheit’s ihenno- 
meter. Not much reliance can be placi^d on^celes- 
tial observations within less than ten or twelve de¬ 
grees of the horizon, on account of irregular varia- 
tions in the density of the air near the surface of 
the earth, which are sometimes the cause of very 
singular phenomena. The humidity of the air pro¬ 
duces no sensible effect on its refractive power. 

Bodies, whether luminous or not, are only visible 
by the rays which proceed from them^ As the rays 
must pass through strata of different ^densities in 
coding to us, it follows that, with the exception of 
stars in the zenith, no object either in or beyond 
our atmosphere is seen in its true place. But the 
deviation's so small in ordinary cases, that it causes 
no inconvenience, though in astronomical and tri¬ 
gonometrical observations due allowance must be 
made for the effects of refraction. Dr. Bradley’s 
tables of refraction were .formed by observing the 
zenith distances of the sun at his greatest declina¬ 
tions, and the zenith distances oCthe pole-star above 
and bfdow the pole. The sum of these four quan¬ 
tities is equal to 180^, diminished by the sum of the 
four refractions, whence f the f«iir refrac¬ 


tions was obtained ; and from the'law of the varia¬ 
tion of refraction determined by theory, he assigned 
the quantity due to each altitude. The mean hori¬ 
zontal refraction is about 35^ 6'', and at tjnc height 
of forty-five degrees it is 58'''36. The effect of 
Hjlpfraction upon the^ same star above and ])dlow the 
l^ole was noticed by.Alhazen, a Saracen astronomer 
of Spain, in the ninth century, but its existence was 
known to Ptolemy in the second, though he was 
ignorant of its Quantity. 

The refraction of a terrestrial object is estimated 
differently from that of a celestial body. It wmea- 
tfared by the angle contained between tSe 
to the curvilineal path of the ray, where it meets 
the eye, and the straight line joining the eye and 
the objgct. Near the earth’s surface, the path oi 
the ray may be supposed to be circular; and the 
angle at the centre of the earth corresponding to 
this path is called the horizontal angle. The quan¬ 
tity of terrestrial refraction is obtained, by measur¬ 
ing contemporaneously the elevation of the top of a 
fvountain above a point in the plain at its l)ase, and 
the depression of that point below the top of the 
mountain. The distance between these two stations 
is the chord of the horizontal angle; and it is easy 
to prove that double the refraction is equal to the 
horizontal angle, increased by the difference between 
the apparent elevation and the apparent depression. 
Whence it appears that, in the usual state of the 
atmosphere, the refraction is about the fourteenth 
part of the horizontal angle. 

^ , f To he continued.J 

APPARATUS FOR INCREASING THE 
ILLUMINATING A^AS. 

BY J. W. ^‘aYI.OR. 

Cahburetted hydiwgen it is wellknown owes nearly 
all its illuminative power to the accidental admix¬ 
ture of a certain oily vapour, which is given oft 
during the decomposition of the coal in the retorts : 
being aware of this,«it occurred to me, that if the 
gas could more strongly impregnated with a 
similar (^^^pound, the fliine would be increased in 
intensity, which 1 afterwards found to be the case. 
The apparatus consists of a brass reservoir, or 
chamber, attached to the end of the gas pipe, near 
the burner; this reservoir may be in the shape of 
II oil-ftask, made air-tight jvith a screw joint, or 
ther means of supplying any hig^ijy volatile oil, 
turpentine or mineral naphtha, and should be kept 
about half full; into this reservoir the gas pipe 
ascends a little above the surface of the oil; a very 
small jet pipe of gas regulated^by a stopcock, is 
branched off below this chamber, so as to cause a 
sufficient evaporation of the oil to unite with the 
gas in the fiask receiver: the whole is, of course, 
surmounted with t^e usual burner and lamp glass. 
By employing this apparatus for burning coal gas, 
the intensity of the ftame will be very considerably 
augmented, consequently the same degree of light 
may be obtained with a far less consumption of gas, 
a point which I consider of some importance. It 
may also be employed for burning those varieties of 
gas, by the Jecompositioq of several of the anthra¬ 
cites, bituminous earths, woods, 3&c., which would 
nut be otherwise em^doyed with any advantage for 
the purpose of illumination. The apparatus might 
be manufactured at a very trifling cost, being very 
com))act and neat in appearance.— C^ernisL , 
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Impregnating water with carbonic acid gas. 
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IMPREGNATING WATER WITH CARBONIC 
ACID GAS. 

Wb have already^ in Volunie II, given several con- 
t trivances for this purpose aa used among us; we 
give the present as the French method of accom* 
plishing the same purpose. ^ A mere description 
and reference to the apparatus will be all that 
sufficient to render it intelligible. The two bottles 
A and A, seen on the sides of the apparatus, con¬ 
tain chalk and oil ^iof vitriol. These bodies, as is 
well known, act chemically upon each other. The 
chj^Ik, which is a carbonate of lime, becomes de¬ 
composed, pkrts with itscarbotiic acid, and its lime 
unites with tlie sulphuric acid, forming a sulphate 
of lime; the carbonic acid being gaseous, rises and 
remains in the upper part of the bottle, boMs an 
infinitely greater quantity is liberated than can be 
contained in the bottle, it passes off through a tube 
B, and from that into a second tube D, and along 
it into a second bottle E, v^ch if partly filled 
with water. The gas' being soluble in water is 
rapidly absorbed by it in this vessel, until the water 
becomes charged with the gas, that is, until it can 
takt^up no more; when this is the case, it, instead 
of being absorbed, passes up the second pipe D 
into the lower vessel E. The same thing again 
occurs here as in the former vessel, and when the 
r water in this lower vessel is in likef nanner charged, 
the gas will proceed onwards by the third tube D 
into the bottle F, charging this also; finally it passes 
along the pipe 6, beneath water in the basin H, into 
the air-jar I, whence it nay be removed for use as 
collected. The reason there are several jars is, that 
the gas before it can re^ch I must pass through the 
water of three vessels, and it becomes Ibereby very 
pure and coo). The apparatus is to W^onsidered 
double, one side of the cot corresponding* to the 
other. . Also there are three safety tubes attached 
to various parts, marked C C J; these are bent 
tubes of glass, having a few drops of mercury poured 
into them to prevent the passage of air inwards; their 
use is to prevent bursting of any part of the appa¬ 
ratus by too great pressure of the gas arising from 
its rapid formation. 

WALLACE’S EIDOGRAPH. 

It is* a fact well known, that artists of various 
descriptions, who have frequent occasion tb imitate 
original designs, have long felt the want of con- 
, venient mathematical instruments, by, which a copy 
may be ntade with neatness and eipedition, that 
shall have any given proportion to the original. 
The pantogrf|)h is the only instrument that has 
been hitherto employed.; but although correctjand 
plausible in theory, ii^ practice it te found to be so 
very imperfeoti that the artist barmy ever thinks of 
|kinguseofit. c 

/l consideration of the e^mtial aervlee that would 
' rendered 'to the graphic art, by a copying in¬ 
strument, which should be at once simple in its 
tlieory, and easy in its application, induced Mr. 
Wallace, Professor of Mathematics, at Edinburgh, 
to,,turn hia attention to tbeibbject; and some years 
ago he produced a model of a copying instrument, 
which he denominated m eidogrspb. The inatru- 
ment, and its application to the copying of a very 
great variety of anbjects, having been shown to en¬ 
gineers, engravers, and oilier competent judges in 
l4>ndon and. in Edinburgh, their opinion of its 
utiliti baa been such aa to leave ho doubt of its 
completely fulfilling the views of the inventor. 


The instrument is represented in Fig. 2. The 
beam AB, which is made of mahogany, slides back¬ 
ward and forward in e socket C : the socket tuma 
on a vertical axis, supported by the fulcrum O, 
which stands on a table. Tliere is a^sUt in the 
beam, through which the aiia of the socket passes, 
^o that when tl^e {beam slides in the socket, a por¬ 
tion of it passes on each side of the axis. Th^re 
are ^wo equal wheels B E below the beam, which 
turn on axes that pass througn pipes fixed at A B, 
near its extremities; and a steel chain passes over 
the wheels as a band, by which a motion of rotation ^ 
may be commtoicated from the on^o Jjtp otl^er. 
There are two arms FF, which slide in ^ilaefs 
along the lower face of the wheels, just under^ their 
centres: at the extremity 6 of one arm, there iw a 
metal^raicer, with a hannla attached to it, by which 
its points may be carried over the lines in any 
design; and at H, the extremity of the oriier arm, 
there is a black-lead'pencil fixed in a lilbtal tube, 
which is ground to fit so exactly into a pipe so as 
just to slide up or down. In using the instrument, 
the pencil in its tube is raised by a thread which 
passes over a pulby, and it descends again by a 
weight with which it is loaded. 

From the perfect equality of the wheels, it is easy 
to see, that if the arms attached to them be placed 
parallel in any^one position^ they will retain their 
parallelism, although one of* the wheels, and conse¬ 
quently both, be turned on their centres. Sup¬ 
posing, now, that B C and A C, theparts into which 
the axis is divided at the centre, have any propor¬ 
tion w^atever to each other, if the distances of the 
tracing point 6, and pencil point H, from the cen¬ 
tres of .(heir wheels have the very same proportiem, 
then it follows from thsc^lements geometrj, that 
the tracing point G, th^eifire Cfjpnd the Qcnctl 
point II, will be in a sHraight line; and farther, that 
CG, and CH, tfi'e distance of these ^points from 
the centre, will have to each other the constant pro¬ 
portion of C ^ to C A, or of EG to A H. Suth 
being the geometrical property of the eidograph, if 
any subject to be^copied be fixed to the table on 
which the instrument stands, and the tracing point 
be carried over every line of the design, the pencil 
point will trace a copy in all respects similar to the 
original. To facilitate the adjustment of tbe in¬ 
strument, BO that the copy may havO any given 
ratio to the original, there are scales of equal parts 
on the beam and the two rrma. By these and ver¬ 
niers, both halves of the beam, and equal lengths 
on the arms, are each divided into one thousand 
equal parts, afid, at certain intervals,’borreaponding 
numbers are marked on them. By means of the 
sealea, when any ratio is assigned, tiie adjustment 
is made without the least difficulty. 

To avoid any derangement by the chain ^pping 
6n the wheels, there Sre clamps at K and Kfl^hich 
hold it fast to tiie wheels at points where it never 
quits them. They,are slackened «when the inaVa- 
ment is adjusted. ^ 

ALLOYS OF STEEL WITH SILVER. 
Bbsidbb /he various processes that have been' 
adopted ostensibly with the design of improving the 
quality of pure steel, an almost eq*asl number of 
attempts have been made to alloy it with other aub- 
Btances, with which, really or in pretence, it has 
been found chemically to combine. These projects 
have given rise to a variety of apectoiia appallations, 
at the beat harmless, when ap^ed to mere supe* 
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riority in the article profesaedly manafactured from 
fectitiouB Bteeli the real excellence of which, if it 
have any, the common refiner knows must depend 
entirely upon big old-fashioned operations skilfully 
performed. Two eminent chemists make a^d pub« 
lish a series of experiments, by f^ich it is denyin-. 
strated, that a smdl portion of various of the pre» 
dous metals might be miyed, by fusion, with thd 
substance of steel; the idea of turning the discovery 
to practical account is promptly caught; and Hlver 
^ steely having the advantage of euphony and novelty, 
a pgpular denomination in the market. 
Bimii.# there is some chance of this manufacture 
being considmed aa new-fangled, and diversity and 
competition being the body and spirit of business, 
another projector turns him to antiquity^: scvery 
one interested in*ctttlery having heard of the famous 
oriental sabres„ that,'while* they bent like a switch, 
were of so stern a temper that they would them¬ 
selves cut through ordinary irons; so, with tole>d 
ably good taste at least, we are greeted with the 
announcement of Damascus sieeL ^ SilVei*, however, i 
is an ingredient within the' reach^of every manufac? 
turer who chooses to put it into his melting pot; 
and Damascus being a som^hat equivocal epithet, 
at* best applying rather to a mode than a material 
of steel-making; a *third party -procures from 
abroad a few lumps of the celebrated Indian leoo/x, 
a anbstonce which not many person’s have seen, and 
mj^ll fewer thoroughly understand, and under these 
auspices comesTorth Peruvian steeL Each of these 
materials may be of acknowledged goodness and 
celebrity; but at all events they must alike oe con¬ 
tent with the. common credit of an earthly origin ; 
not ro, howe^, with those ferruginous masses 
whp;^ave, tyj^aifierdit l%nes, fallen frum^the clouds. 
Poetry and policy unite to favor the notion that iron 
smelt^ in *ether, and hardened *in the north wind, 
must needs, Hke Homer's horses begotten of the 
Cktter agent, be of excellent temper; accorflingly,' 
meteoric steel has* been among the discoveries which 
have claimed .the approbation of the public. We 
have taken the liberty to introduce, thus playfully, 
four denominations of factitious steel, whiSli, when 
recommended as superior to pure steel, for fine 
cotlqry in general, deserve to be treated in no graver 
style; as connected, however, with metallurgic 
phenomena, the processes developing those pecu¬ 
liarities of elementary^chemical combination, or 
ffiedianical structure, upon which the obvious 
characteristics of the above-named steels are as¬ 
sumed to di^end, are far from being uninteresting 
to the experimentalist. 

Attepipta to combine iroA with silver hav^ at 
various times been made. The experiments of a 
Fre^ chemist, M. Guyton, as published in the 
** Amies de Chimie,’’ were deemed so satisfactory 
to the operator, that he coadudeuhis detail in Aese 
terms: Thus^the iron w w hern alloyed with the 
silver gven in greater quantityVhan the silver with 
the irom Iron caq, therefore, no longer be said to 
refuse to mix with silver; it must, on the contrary, 
be acknowledged that those two metal| brought into 
perfeei fusion, contract an actual cheipicol union ; 
that, whilst cooling, the heaviest, and, at the same 
time, the most &sible metal, separates for* the 
greatest part; that notwithstanding each of the two 
metsla retains a portion of the other, as is the case 
in every liquation; that the part which remains is 
not Mmply mued or interlaid, but chemically 
united;'lastly, ttfat the-alloy in these proportions 
possesses peculiar properties, particularly a degree 


of hardness that may render it extremely useful for 
various purposes.*' 

A few years ago, Messrs. Stodart and Faraday 
made a aeriesaof experiments on the alloys of iron , 
and steel at the laboratory of the Royal Institution, 
*"^6 results of which are subsequently published in 
ihe Journal of Arts and Sciences.*' From the 
account referred to it appears, that hot only silvc/, 
but platinum, rhodium, gold, nickel, copper, and 
even tin, have an affinity for steel sufficiently strong, 
to make them combine chemically according to the 
ini|>ort of this notice, though only mechanically in 
the opinion of some persons. With respect to the 
alloy of silver, there are, according to the testimony 
of the experinlentalists mentioned above, some very 
puriods circumstances attending it. If steel and 
silver be kept in fusion together for a length of tirne^ 
an alloy is obtained, wliich appears to be very per¬ 
fect while the metals are in a fluid state; but on. 
solidifying and coa|ing, globules of pure silver are 
expressed from the mass, and appear on the surface 
of the button. If an alloy of this kind be forged 
into a bar, and ^hen dissected by the action of 
dilute sulphuric acid, the sliver appears, not in 
combination with the steel, but in threads thrdlbgh- 
out the mass, so that the whole has the appearance 
of a bundfe of fibres of silver and steel, as if they 
had been unit(|i by welding. The appearance of ^ 
these silver fibres is very beautiful; they are some¬ 
times one-eighth of an inch in length, and suggest 
the idea of giving .mechanical toughness to stqel, 
where a very perfect edge may not be required. 

At other times, when silver and steel have been 
very long in a state of perfect fusion, the sides of 
the cracil^ and frequently the top also, are covered 
with a finHind beautiful c^w of minute globules of 
silver r this effect can be produced at pleasure. At 
first the operators were unsuocessfiil in detecting, 
by means of chemical' tests, the presence of silver 
in the metallic button ; and considering the steel to 
be uniformly improved, they were disposed to at¬ 
tribute its excelleooe to the effect of the silver, or 
to a quanf.ity too small to be tested. By subse¬ 
quent experiments, however, they were able to de¬ 
tect the silver, even to less than one part in five 
hundred. 

' In making the silver alloys, the. proportion first 
tried ws 1 silver to 160 steel; the resulting but¬ 
tons were bniformly steel and silver in fibres, the ^ 
silver being likewise glveq out in globules during 
solicHfying, and adhering to the surface qf the fused^ 
button ; some of these, when forged, gave out more 
globules of silver. In this state of luecbabical 
mixture the little bars, when exposed to a moist 
atmosphere, evidently produced voltaic action ;' and 
to this we are ^disposed to Attribute the rapid de¬ 
struction of the metal by oxydation; no suebde-. 
structive aefion taking place when the two mej^s 
are chemically combined. These results indlcflN 
the necessity of diminishing, the quantity of silver, 
and 1 .silver to 200 steel was tried. Here, again, 
were fibres, and globules in abofidance; with 1 to 
300 the fibres diminished, but fetill were present; 
they were detected even when the* proportion of I 
to 400 was nsqd* The snccessful experiment re¬ 
mains to be named. Whin 1 of silver to 500 steel 
were properly fu8ed| a very perfect button was pro¬ 
duced; no silver appeared on its surface; when 
forged and dissected by an acid, no fibres wereneen, 
although e:^mined by a high magnifying Mwer. 
The specimen* forged remarkably well, although 
very hard ; it had, in every respect, the most fkvor- 
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able appcaramci. By a delicate test every part of 
th(^ bar gave silver. This alloy is decidedly superior 
to the very best steel; and this excellence is un¬ 
questionably owing to combination with a minute 
portion of silver. It has been repeatedly made, and 
always with equal success. Various cutting tools 
have been made from it of the best quality. Thia( 
alloy is, perhaps, only inferior to that of steel with 
rhodium; and it may be procured at a small ex¬ 
pense ; the value of silver, where the proportion is 
so small, is not worth naming ; it will probably be 
applied to many important purposes in the arts.” 

STEAM AND THE STEAM ENGINE. 

Itesumcdjrom page 

The properties of «team are now so generally 
known, that it seems almost impossible that man¬ 
kind should have remained ignorant of its power 
for so many ages, particularly upon the reflection 
that they were, even from the flrst period of Civiliza¬ 
tion, acquainted with many of the uses of fire, in 
smelting and working metals, cooking victuals, 
heating water for baths, and other«purposes, some of 
which must of necessity have taught them that water 
rises into steam by heat, and condenses again by 
cold. It is even said that Papin, the real inventor 
of the steam engine, had his attention drawn to the 
power of vapor by observing the lid ^f his tea kettle 
fly off. Be this anecdote true or not, it is certain 
tliat steam, as a motive power, applicable to useful 
^purposes, was not previously thought of; still this 
fact is to be taken with some little reservation, as it 
is known that two or three philosophical toys, acting 
by steam, were previously kno>vn, and others acting 
by the expansive force of confined air were still 
more common; and in one instance this expansive 
force was made subservient to Impose upon the re¬ 
ligious credulity of a people. We allude, of course, 
to Heroes altar, a contrivance of considerable in¬ 
genuity, and which may be thus described:— 



A square pedestal, like an altar in shape, made air 
tight and liollow, the top of it being of thin metal, 
was connected with another and a wider vessel at 


the foot; there being a hole between the two vessels. 
‘The lower vessel was nearly filled with oil. The figure 
of a priest stood by the side of the altar, with his arm 
extended, and holding in his hand a vase ; a small 
pipe was concealed within the body of*the figure, 
and extended from the bottom of the va<<e (com- 
fmumcating with it) along the arm, down* the body, 
and into the lower vessel, where it dipped beneath 
the surface of the oil. When a fire was lighted 
upon the altar, the air within it was rarefied, and 
consequently pressed upon thd surface of the oil, 
driving it up the tube, and not merely filling the 
< vase, but even funning over on to the ^^/e, - 

fore increasing the flames. This increase of the 
fire produced of necessity a farther rarefic4tii>ii of 
the air, and a fresh supply of oil, until the whole 
contefits of the under vessel were exhausted, or rather 
until the air could get into the pipe belonging to 
the image. 

That which suggested the following apparatus 
^s, most probably, the statue of Meronon, re¬ 
corded to hay,e emitted sounds, which were ascribed 
'to the interposition of super-human agemiy, said in 
after times to have been produced by vapor rimiff 
from vmter^ concealed in a cavity of the statue, 
being made to pass thr^figh a tube, having a small 
orifice fashioned in u manner similar to that of the 
pipe of an organ. As long as the fluid was heated 
by the rays of the sun, mysterious sounds were beard 
by the assembled worshippers, which died gradually 
away as the solar influence was withdrawn from th# 
gigantic idol. This explanation is ascribed to Hero 
hiniselfrand is to be found in his “ Pneuraatica.” 
The subject has exercised the ingenuity of other 
writers. Among the moderns, Solonmn De Caus 
and Kircher, Porta, Bra'ifica, Carik*>, and o’bi'rs. 
That the above could not haSre been the cause of tin* 
sounding of Memnon’s statue must be evident, be¬ 
cause the sun's heat was nut sufficient to raise the 
water vapor, or in other words to raise it to a 
height of 212^ of heat; but as in the case of Hero's^ 
altar, the rarefied air rushing out might have pro¬ 
duced a noise, it passing through a properly-con¬ 
structed prifice. 

Tried by the liign standard of even modern at¬ 
tainment, several of the machines invented by Hero 
may be compared with the most useful, or the most 
ingenious, of those which have been appealed to as 
proud monuments, placing our own age at an im¬ 
mense distance beyond evClry other in meclianical 
invention. The fountain for raisiSig water by 
compression of air remains as he left it. As this lias 
A close connection with several machines which arc 
to follow, we briefly describe it. 

One figure shows the exterrikl appearance, the 
other the internal section. There arc three vessels, 
two of them inclosed; as C D, and one of then^open 
at the top, as F. A pipe G extends from F, through 
C into D, where & reaches nearly to the bottom. 
A second pipe H passes from nearVy the top of C 
through the bottom of C, and into the top of D. 
A third pipe proceeds into the vessel C, and up¬ 
wards into the air. When water is poured into F, 
it {lasses down the pipe G, supplying D with more 
water, the sdr within it is driven up the pipe 11 into 
C. The condensation that here takes place drives 
the water up the centre pipe, from the top of which 
it issues in a jet. The effect here, proceeding as it 
docs from the sole pressure of the short column of 
water in G, could have been but trifling ; but when 
Hero employed the force of fire, as in his"' altar, 
then it became an instrument which, though per- 
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haps not useful in itself, yet was acted upon by a 
force capable of being used to any extent, as it has 
since been, and if its applications at a former period 
were triviafities rather than useful instruments, still 
they formed a foundation upon which to rest the 
calculatidiv and experiments of lljiter philosophers. 



Hero describes thirteen machines which operate by 
the action of heat on air and water. In two the 
doors of a temple are opened and shut b^ means of 
the rarebiction of air ; in another, water or wine is 
raised by the same means ; in another thiis is com¬ 
bined witli the hissing of a dragon ; and a rotatory 
motion is itf another imparted to a small stage, on 
whiWi automT.*a are placed. In some of these, from 
constrdbtion of t?ie apparatus, steam of low 
pressure wpuld be produced, and^assist in the action. 
But throughout it is not quite obvious that Hero 
had a notion of the distinction between tl|kheated 
air and the vapor, or rather he considered^at the 
vapor owed its power to the heated air with which 
it was combined or mixed. T^e method of giving 
motion to a vessel by means of steam, deserves at¬ 
tention, as it is the origin of all the numerous 
^olipiles, which havo since been inveited. Three of 
these instruments were described in the ** Magazine 
of Science,^’ (Vol. II, page 308,) the first of 
which is one of those given by Hero ; we will there¬ 
fore not re-describe itTbnt rather show another kind 
constructed at®a later period, but upon precisely the 
same principles 



Suppose A to be a hollow ring, with two bent 
jets above, turning in contrary directions, a metal 
bar fastened across the ring serves at the same time 
to strengthen ft, and to support it on a central 
point or pivot C, round which it may rotate. This 


ring is nearly filled with water. Bnining-shaped 
dish or trough, filled with tow and tallow, and used 
instead of a fire, to heat the ring above; D is a foot¬ 
board to support the whole. When the water in A 
is heated, the steam will rush out of the jets, and * 
by its action upon the air, or rather by the counter 
action of the air upon it, will rotate rapidly. 

These attempts at employing steam as a me¬ 
chanical power are described, without even a hint 
at their extension to any useful purpose. This can 
detract but little from the merit of Hero, a sagacity 
little short of prescience could alone have enabled 
him to anticipate the grandeur of tlmt creation that 
was to arise from these beautiful, but comparatWely 
insignificant beginnings. 

f' To he coniinued ) 

STRENGTH OF MATERIALS. 

f Resumed from page 263, and concluded. J 
Thr degree in which the strength of structures 4s 
dependent on the form and position of their parts, 
will be illustrated by considering the two cases of 
longitudinal and* transverse compression ; and the 
rule for giving strength will be found to be, to 
cause tlie force tending to destroy, to act, as equally 
as may be, on the whole resisting mass, at the same 
time, and as little mechanical advantage as 
possible. In lonyiiudinal comprestfim, as produced 
by a body on the top of a pillar, the weight, while 
the support remains straight, can only destroy the 
support by crushing it in opposition to the repul¬ 
sion and impenetrability of all its atoms. Hence a 
very small pillar, if kept perfectly straight, sup¬ 
ports a very great weiglit; but a pillar originally 
crooked,” or beginning to bend, resists with only 
part of its strength ; for the whole weight above is 
supported on the atom! of the concave side only, 
which ar^ therefore in greater danger of being over¬ 
pressed and crushed, while those on the convex 
side, separated from their natural helpmates^ are 
in the opposite danger of being torn asunder. The 
atoms near the centre, in such a case, are almost 
neutral, and might be absent without the strength 
of the pillar bding much lessened. Long pillars or 
supports are weaker than short ones, because they 
are more easily bent; and they are more easily bent 
became a very inconsiderable, and therefore easily 
affected, yielding between each two of many atoms, 
makes a considerable bend in the whole; whil^ in 
a very short pillar, there can be no bending with¬ 
out a great change in the relation of proximate 
atoms, and such as can be effected only by great 
force. The weight or force bending any pillar may 
be considered as acting at the end of a long lever, 
reaching from the end ol the pillar to its centre, 
against the strength resisting at a short lever from 
the side td the centre. The strength, therefore, has 
relation to the difference between these. Shortness, 
then, or any stay or projection at the side of the 
pillar, which, by making the resisting lever longer, 
opposes bending, really increases the strength of a 
pillar. A column with ridges projecting from it is, 
on this account, stronger than one that is perfectly 
smooth. A hollow tube of metal is stronger than 
the same quantity of nlbtal in a solid rod, because 
its substance, standing farther from the centre, re¬ 
sists with a lon^r lever. Hence pillars of cast- 
iron are generally made hollow, that they may have 
strength with as little metal as possible. In the 
most perfect weighing-beams for delicate purposes, 
that there may be the least possible weight with the 
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required the arms, instead of being of 

solid metal, are hollovr cones, in which the metal is 
not much thicker than writing paper. Masts and 
yards for ships have been made hollow, in accord¬ 
ance with the same principle. In nature’s works, 
we liave to admire niinierous illustrations of the* 
same class. The steins of many vegetables, instead 
of being round externally, are ribbed or angular and 
fluted, that they may have strength to resist bend¬ 
ing. They are hollow, also, as in cornstalks, the 
elder, the bamboo of tropical climates, &Cm thereby 
combining lightness with their strength. A person 
who visits the countries where the bamboo groins, 
cannot but admire the almost endless uses to which 
its straightness, lightness and hollowness, make it 
applicable, among the inhabitants. Being found of 
all sizes, it has men ly to be cut into pieces of the 
lengths required for any purpose; and nature has 
already been the turner, and the polisher, and the 
borer, &i*. Ih many of the Eastern island.^, bamboo 
is the chief niuteriul of the ordinary dwellings, and 
of the furniture,—the fiineiful chairs, couches, beds, 
&c. Flutes and other wind instruments there are 
merely pieces of the reed, with holes bored at the 
requisite distances. Conduits for water are pipes of 
bamboo ; bottles and casks for preserving liquids 
are single joints of larger bamboo, with their par¬ 
titions reiqaining ; and bamboo, sp|'t into threads, 
is twisted into rope, &c. From the animal king- 
doin, also, we have illustrations of our present sub¬ 
ject—the hollow felill'ness of the quills of birds ; 
the hollow bones of birds; the bones of animals 
generally, strong and hard, and often angular ex¬ 
ternally, with light cellular texture within, ifec.— 
Trafisi^erite presjtirre. When a horizontal beam is 
supported at its extremities, its weight bends it 
down more or less in the middle, the jiarticles on 
the upper side beirig coiff^iressed, while the paits 
below are di»tended ; and the beTiding anti tendency 
to break are greater, according as the beam is longer 
and its thickness or depth is less. The danger of 
breaking, in a beam so situated, is judged of by 
considering the destroying force as acting by the 
long lever reacliiog from the end of the beam to the 
centre, and the resisting force or sttength as acting 
only by the short lever from the side to the centre, 
while only a little of the substance of the beam on 
the under side is allowed to resist at all. Tjiis last 
circumstance is so remarkable, that the scratch of a 
pin on the under side of a plank resting as here 
supposed, will sometimes sufhec to begin the frac¬ 
ture. Because the resisting lever is small m pro¬ 
portion as the beam is thinner, a plank bends and 
breaks more readily than a beam, and a beam rest¬ 
ing on its edge bearjs a greater weight than if nesting 
on its side. Where a svjiigle beam CKjUnot he found 
deep enough to have the strength rcquireil in any 
particular case—as for sufiporting tlitf roof of a 
liouse—several beams are joined together, and in 
great variety of ways, as is seen in house-rafters, 
&c., which, although consisting of three or more ^ 
pieces, msy be con>idered as one very broad beam, 
with tliose parts cut out which do not contribute 
much to the strength. The arc Ac J/orwi bears trans¬ 
verse ^cssure so aiimtrubly, because, by means of 
it, the force that would destroy, is made to compress 
all the atoms or parts at once, and nearly in the 
same degree. The atoms on tlm under side of nn 
arch, resting aguinst immovable abutments, must be 
compressed about as much as those on the upper 
,side, and cannot therefore be torn or overcome 
separately. The whole 6ubi»tancu of the arch there¬ 


fore, resists, almost like that of a straight pillar under 
a weight, and is nearly as strong. To be able to 
adapt the curve to the size of an arch, and to the 
nature of the material, requires in th^, architect a 
perfect acftpmintance with measures, &c. An error 
^'hirh has been frequently committed by bridge- 
buAders is, the nt^glecting to consider sufecieiitly the 
effect of the horizontal tVrust of the arch on its piers. 
Each arch is an engine of oblique force, pushing the 
pier away from it. In some j^nstances, one arch of 
a bridge falling, has allowed tlie adjoining piers to 
be pushed dovyn towards it, by the thrust, no longer 
balanced, of the arches beyond, ffTid the Vr/jle 
structure has given way at once, like a child’s bridge 
built of cards. It is not known at what time the 
arch was invented, but it was in comparatively mo¬ 
dern tunes. The hint may havo been taken from 
nature; for there are instances in alpine countries, 
of natural arches, where rocks have fallen between 
rocks, and have there been arrested and suspended ; 
or where burrowing water has at last formed a wide 
passage under masses of rock, which remain ha- 
' lanced, among themselves, as an arch above the 
stream. Nothing can surpass the strength and 
beauty of some modern stone bridges—those, for 
instance, which span the Thames as it passes thiough 
London. Iron bridges have been made with arches 
twice as large as those of stone, the material being 
more tenacious, ami calculated to form a lighter 
wlnde. • That of three fine arches, between the city 
of Lond<bu and Southw^ark, is a noble specimen ; 
and, compared with tlie bridges of half a century 
ago, it f.])pear8 almost a fairy structure of lightness 
and grace. The great domes of churches, as those 
of St. Pif^er's in Itome and St. Paul’s in London, 
have strength on the same p|iiiciple jf. simple a^Vihcs. 
Tliey arc, ifl general, strongly bound ftc the botfoni 
wiili cliains and ir.on barh, to counteract the hori¬ 
zontal thrust of the superstructure. The Gothic 
arch i|^ pointed arch, and is calculated to bear the 
chief weight on its summit or key-.stoiic. Its use, 
thtMvfore, is not properly to span rivcis as a biidge, 
but to enter into the composition of varied pieces 
of architf*cture. ^Vlth what eilect it does this, is 
seen in the truly sublime Gothic structures which 
adorn so mAy parts of Europe. The following 
are instances, in smaller bodies, of strength ob¬ 
tained by the arched form :—A thin w'ab-hglass 
bears a very hard jiush; a dished or arched wheel 
for a carriage is many stronger to .resist all 

kinds of shocks than a perfectly flat wheel; a full 
cask may full with impunity, where a s.^rong square 
box would be dashed to pieces ; a very thin globu¬ 
lar flask or glass, corkiul and sent down many 
fathoms into the sea, will resist the pressure of 
water around it, where a squaie bottle, with sides 
of almost any^ thick ness, woulil be crushed to pieces. 
We have an illustration, from the animal frame, of 
the arched form giving.strength, in the cranium or 
skull, and particularly in the skull of*man, which is 
the largest in proportion to its thickness; the'hrain 
required the most perfect secarity, and by the 
arched form of the^kull, this has been obtained 
with little weight. The common egg-shell is 
another exalhple of the same class : what hard 
blows of the spoon or knife are often required to 
penetrate this wonderful defence provided for the 
dormant life! 'J'he weakness «>f a similar substance, 
which has not the arched form, i$ seen in a scale 
from a piece of freestone, w{iich so readily crumbles 
between the fingers. To determina, for particular 
cases the best forms of beams and joists, and cf 
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arches, domes, &c., is the business of strict calcu¬ 
lation, and belongs, therefore, to mathehnatics, or 
the science of measures. It was a beautiful pro¬ 
blem of this hind, which Mr. Smeiiton solved so 
perfectly in the construction of the far-famed Eddy- 
stone light-house, 

FRESCO PAINTING, 

Is a dlk’m of art, applied by the ibiyan artists to 
pictures executed m distemper or size colors. On 
the revival of the aits in Europe, it became cus- 
tli»nary to de^^rate the uutsi(h\s of elinrches, palaces,t 
cloisters, and consents, with historical pictures; 
and, as these were exposed to the impressions of the 
atmosphere, the term ai freaen was applied to the 
species of painting itself. The decoratioi^s and 
scenery in our modern theatres are likewise executed 
in distemper, or fresco, but there are certain pecu¬ 
liarities attending the Italian method, which w*c 
shall attempt to describe. The size of the wall to 
be decorated being ascertained by accurate measure- 
input, a ftnibhed drawing on paper, calleJ a cartoon,* 
was first made, to serve as a*modeL The artist, 
then, had a certain portion of the wall covered over 
with a fine sort of stucco, or Roman cement, of the 
thickness of an inch, or more, and upon this portion 
he traced off from his cartoon enough to fill the 
space. But, as it was necessary to the success and 
jiermanenry of his viork that the colors should be 
applied while the stucco was yet damp, no more 
cement was applied at one time tliun what the artist 
could finish with convenience in one day. Tlie first 
part of his operation, after the tracing, was to lay m 
the masses of color with a large brush, agd then to 
fillip np the iv^rts by deAcately batching them over 
with a sericixif minute Strokes, by meaits of smaller 
brus'hea. ^ ^ 

la old writers on fresco painting, different pro¬ 
cesses are described for mixing up and preuJjjfeg the 
colors ; but they all agree in stating that fflFcolors 
should all be native earths or minerals, as lakes and 
vegetable colors will not stand,*and that the whites 
made use of should be of white chalk, or powdered 
marble. Secondly, that the vehicle should oe a solu¬ 
tion of animal glue, prepared by boiling; the skins of 
animals or fishes, such as parings of parchment, 
glove leather, &c., or from the whites of eggs. One 
old author, indeed, directs that a certain number of 
fresh eggs, yolks, shelte, Ac., should be well^beaten 
up, and pouin^d in a marble mortar, and that a 
small portion of good vinegar (say a gill to six eggs) 
should be added, and the whole mixture beat up 
with a bunch of fresh twigs cut from a fig-tree, in 
this way, the whit#and yolkb of the eggs form a sort 
of emulsion, and, the vinegar dissolving the earthy 
matter of the shells, remders the vehicle more bind¬ 
ing ; the yellowness of Tiic eggs would not materially 
alter the colors, neither would nhe whites be tar- 
niblied therebyf being of chalk, which would not be 
the cilse if white lead or ceruse were employed. 
As to the fig leaves, it is well knowti. that the juice 
given out by them is a species of Indian-rubber, or 
caoutchouc—an elastic gum, which will render the 
c doi'n liable to crack. In this loanner alfthe 
fiiirsl fresco paintings of the churches in Italy have 
bern executed. The Sistine chapel, Vatican, Grotto* 
» Ferrato, Farnesine palace, Ac. 

It is pretended, that there are specimens of fresco 
painting extant of the time of Constuntino^the Great. 
It began to revive in life sixteenth c.cntury. The 
example of Michael Angelo and Raphael shows how 


worthy it is of the greatest artisV^Hhe painter 
cannot seduce the senses by soft tinea and tender 
harmony of colors; he is, therefore, reduced to 
depend solely on form, character, expression. If 
oil painting is better suited for nice expressions of the • 
slightest emotions of the heart, fresco painting is the 
field which the true poet-painter will prefer. What 
can be more sublime than the lust judgment of 
Michael Angtlo, in the Capelia Shtina! How rich 
aiK^vast are Raphael’s coiuvptions in thc&'to/reaiid 
loggia ! The Germans possess at present the most 
distinguished fresco painters; and Cornelius has 
established his fame by his grand fresco pietuies in 
the Glgptotlteca, in Munich. Schriorr is also dis¬ 
tinguished in this line; and the rtila near 

Rome, is a fine monument of contemporary German 
art, as Overbeck, SchntiiK, and Fe.ith painted the 
tlirec rooms in fresco. Fresco painting was long 
disregarded, when all noble and grand conceptions 
.seemed to have Med fioni the art; and it is only in 
recent times that it has been taken up again, chiefiv 
by the Germans. 

MANUFACTURE OF COKE. 

On the first introduction of coke, the coals were 
merely piled on a heap, ignited, and, when suffi¬ 
ciently burnt, the heat was smothered by covering 
the pile with dust and sand. Since the matter has 
been b^ter understood by practice, and a knowledge 
of chemistry, more peiteetcmd economical methods 
have been adopted : the^i^ coii.sist generally in the 
use of close furnaets or ovens, mostly contiguous to 
the iron works, and under the same management, 
r.nkes has describcil the Ikcmispherical ovens for 
the burning of coke^wlneli exi^l in the neighbour¬ 
hood of fc-hiffield ; they are about ten feet wide at 
the bahc, and two feet at the aperture : the wall of 
brick eighteen inches in thickness. 

“ When these ovens are once heated, the work 
goes on night and day without iiiterruplion, and 
'without any further expense of fuel, it is con¬ 
ducted thus :—small refuse coal is thrown in at the 
circular opening at the top, sufficient to fill the 
oven up to the springing of the arch; it is then 
levelled with an iron rake, and the doorway on the 
side built up with loose brii'ks. The heat acquired 
by the oven in the former operation is always sulfi- 
cient 8f itself to light up the new cliargc, the com¬ 
bustion of which is acce lerated by^he atmospheric 
air that rushes in through the joints of the loose 
bricks in the doorway. In two or three hours the 
combustion gets to such a height, that they find it 
necessary to chock the influx of the air ; the door¬ 
way is therefore now plastered up with a mixture of 
wet soil and Jband, except^ the top row of bricks, 
which is left unplastered all night. Next morning, 
when the charge has been in twenty-four hours, 
this is completely closed also ; but the chimney re¬ 
mains open till the flame is gone, which is generally 
quite off in twelve hours more ; a few loose stones 
are then laid over the aperture, and closely covered 
up with a thick bed of sand ol* earth. All connec¬ 
tion with the atmosphere is now cut off, and in this 
situation the whole remains for twelve hftrs to 
com])lete the * operatiom. The doorway is then 
opened, and the cokes are raked into iron wheel¬ 
barrows to be carted away. The whole operation 
takes up forty-eight hours, and as soon as th(^ cokes 
are, removed, the ovens are again filled with coal 
for another burning. About two tons of coals aie 
put in for each charge, and the cokes produced aie 
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ponderous, •PIRncly hard, of a light grey color, 
and shine ^ith noetallic lustre. 

“ When coke is required to be more of the nature 
of charcoal, the process is conducted a different 
^ manner. The small coal is thrown into a large re¬ 
ceptacle, similar- to a baker's oven, previously 
brought to a red heat. Here the door is constantly 
open, and the heat of the oven is sufficient to dissi¬ 
pate all the bitumen of the coals, the disengagement 
nf which is promoted by frequently stirring vith 
u long iron rake. The coke from these ovens, 
though made with the same kind of coal, is very 
different from that produced by the former opera- 
tioiv; this being intensely black, very porous, and 
as light as pTimice stone.” Both these descriptions 
of coke enter into the process of smelting; the 
former is capable, hoc only of acquiring an intense 
heat, and lasting a considerable time, but likewise 
of sustaining a great weight of ore in the furnace 
witho^t presently falling to ashes; the latter sort 
is more inflammable, but considerably less durable. 

MEDICAL RECEIFTS, &c. 

Talc Water ^—^The ancients bestowed high en¬ 
comiums on a water, or oil of talc, as a cosmetic. 
We know not in what manner they composed this 
precious cosmetic, but the following jmitations have 
been given. Take any quantity of talc, divide it 
into laminue, and calcine it with sulphur. Then 
pound it, and wash it in a quantity of \varin water. 
Gently pour off the water, and leave the residue at 
the bottom of the vessel dry. When dry, calcine it 
in a furnace for two hours with a strong Are. Take 
a pound of this calcined talc, and reduce it to a 
powder, with two ounces of hydrochlorate of am¬ 
monia ; put the whole in a glass bottle, and set it 
in a damp place. All the talc will spontaneously 
dissolve, and then pour off the liquor gently, taking 
great caie not to disturb it. The liquor is as clear 
and as bright as a pearl. 

Oil of Talc .—Take 1 part of Venetian talc and 
two parts of calcined bora\, perfectly pulverize and 
mix these substances, put them into a crucible, 
cover it and place it in a furnace. Expose it for 
an hour to a very violent heat, and at the end of 
that time the mixture will become a glass of a green¬ 
ish yellow color. Reduce this to powder, then 
mix it with two parts of carbonate of potass, and 
again melt the ifhole in a crucible. Place the mass 
thus obtained in a cellar, upon an inclined )nece of 
glass, with a vessel underneath it, and in a short 
time the whole will be converted into a liquid, in 
which the talc will be perfectly dissolved. 

Tar Water .—A remedy celebrated by Bishop 
Berkeley, is prepared hj infusing tHr wiUi boiling 
V7at\, which produces a yellow empyreumatic liquid. 

Taylor"s Red Bottle .—British brandy, tinged 
with cochineal and flavored with oil of origanum. 

Taylor's Remedy for Deafness is an infusion of 
garlic in oil of almonds, colored with alkanet root. 

Taylor's Defensor .—Thin isinglass jelly with a 
little permanent whife well mixed in while cooling. 

Ter^-Mefallicum. —An amalgam of tinfoil and 
quTcknver for Ailing decayed teeth. 

Turlington^s Balsam isreoade with 3 ounces each 
of aloes, myrrh, balsam of Tolu, balsam of Peru, 
and olibanum. 9 ounces each of benzoin, and of. 
storai^, pints of4il('ohoI. Digest in a warm place, 
and add 3 ounces of gum aiubic in 1.} pint of water. 


Velno"s Vegetable Syrup^ according to Adair, is 
composed of a solution of bichloride of mercury 
triturated with honey and mucilage. According to 
Swediaur it contains volatile alkali. Apeording to 
Sir C. Brodie, it is similar to the following:—Take 
2 ounces of burdock root, (young and fresln) sliced, 
1 oilncc of dandehon root, 1 ounce of fresh spear¬ 
mint, 11 dram each of s^pna leaves, coriander seeds 
bruised, and fresh liquorice root, and oint of 
water; boil down to 1 pint, strain, and whmi cold 
add 1 pound of reAned sugar, boil to a syrup, and 
add a small portion of the solution of bichloride of 

• mercury. 

Walker^8 JesuiVs Drops. —^Take I pound of gum 
guaiac, 3 drams of balsam of Peru, 2\ pints of rec¬ 
ti Aed spirit; make into a tincture. Dose 1 dram 
to 2 di^ams as an anti-venereal. It is the same as 
the balsam of guaiac, and.the anti-venereal elixir. 

Want's Powder, for gout and rheumatism, is the 
powdered bulb of colchicum, with some other pow¬ 
ders, to disguise, it. Mr. Want was the Arst modern 
surgeon who discovered the inAuence of colchicum 
'on gout, though it was known to the anci^ints. 

Ward"s Sweating Powders. —A combination of 
opium and white hellebore-root. 

Ward's White Drops. —A solution of bichloride 
of mercury with carbonate of,,ammonia; or a ni¬ 
trate of mercury, prepared by dissolving mercury 
n nitric acid, and adding solution of carbonate of 
ammonia. 

Ware's Golden Ointment. —Take 1 ounce of 
fresh butter, free from salt, 1 dram of the powder 
of nitrated oxide of mercury ; make an ointment for 
ophthalmia and ulcets. 

Warnev^s Cordial. —Take 1 ounce of bruised 
rhubarb, J ounce of senna, 1 dram*of saflrOii, 4 
drams of powdered liquorice, 1 poiini^ of pounded 
raisins, and 3 piut^ of brandy; digest fpr fourteen 
days, and Alter. 

We^jjkr's Diet Drink, or Cerevhia Anglicana.^ 
A dcc^ion of liquorice, guaiac, sarsaparilla, sassa¬ 
fras, turmeric, bitter-sweet, betony, and thyme, 
boiled, with or without sugar, to the consistence of 
syrup. 

Westphalian Essence rf Wood jS’iwgAc.—M ace¬ 
rate together •for several weeks, } dram of Barba- 
does tar, 1 dram of liquid buiiit sugar, 5 drams each 
of port wine and vinegar, 2 drams of common salt, 
and 6 ounces of water. Used for curing hams. 

Wh^ehead's Essence of xAusiard does not con¬ 
tain, according to Dr. Paris, a particle of mustard, 
hut is merely balsam of Tolu with resip. Accord¬ 
ing to Mr. Brando, it is composed of camphor, oil 
of turpentine, and spirit of rosemary, mixed with 
mustard Aour. 

Wodroof. —A native plant, common in woods, 
which has a Ane odour of h|jy when dried, but when 
green is nearly inodorous. It is said to be deob- 
Btruent. , The AoWers give a Ane Aator to tea and 
wines. 

Zanthoxylm Framrwmi. —Prickly Ash,* The 
bark is stimulant and sialagogoe, and is used in 
rheumatic tooth-ache, and chronic rheumatism, in 
doses of 10 grains to 1 scruple of the powder; or 
4 ounces t(W 8 ounces of the decoction every four 
hours. 

• Preserved Ginger Root. This is 
brought from the East Indies, and is almost tra s- 
pnrent. That which is candied at home fs opaque, 
it IS a godd stimulant for the gouty and nervous. 
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COMBUSTION OF THE DIAMOND. 

Thk combustibility of the diamond seems first to 
have occurred to Newton. In the*year 1694, the 
Florentine Academicians verified his anticipations, 
and proved its destructibility by heat by means of 
a burning lens. The prodnctn of its combustion 
^vcre first examined by Lavoisier in 1772, and sub¬ 
sequently with more precision by Guyton Morvcau, 
in 17Ho. In 1797, Mr. Tennant demonstrated the 
important fact, that when equal weights of diamond 
and pure charcoal were submitted to the action of, 
red-hot nitre, the results were in both rases the 
same : and in 1807, the combustion of the diamond 
in pure oxygen was found by Messrs. Allan and 
Pepys to be attend'd with precisely the same results 
as the combustion of pure charcoal. 

Wlicn the diamond is heated in the flame of the 
blow-pipe it soon begins to burn, and the combus¬ 
tion continues as long as the temperature is suf¬ 
ficiently high, but it does not produce heat enough, 
during its combination with the oxygen of the at¬ 
mosphere, to maintain its combustion. If, whilst 
thus burning, it be introduced into a jar of ])iire 
oxygen, the combustion continues longer, and some¬ 
times till the whole is consumed : the best support 
for It, in this expeiiment, is a small loop of pla¬ 
tinum wire, or a very small and thin platinum 
spoon, perforated with many holes; in this it may 
first be intensely he«ated by the oxygen blow-pipe, 
and whilst burning carefully immersed into a bottle 
of pure oxygen gas, containing a little lime-water : 
a good rorlc, fhiough which the wire of the spoon 
passes, should secure the mouth of the bottle: it 
will thus go on burning brilliantly for some time, 
and the formation of carbonic acid be shown by the 
milkiness of the lime-water. 

The combustion of the diamond may be more 
perfectly effected by placing it upon a platinum 
capsule in a jar of pure oxygen inverted over mer¬ 
cury, and throwing upon it the focus of a burning 
lens. Sir H. Davy, when at Florence, in 1814, 
used for this purpose the same lens winch was em¬ 
ployed in the first trials on the a<aioa of solar heat 
on the diamond, instituted by Cosmo III., Grand 
Duke of Tuscany : he found that the diamond con¬ 
tinued to burn in the oxygen, after being withdrawn 
from the focus, with so brUliant a light' as to be 
visible in the brightest sunshine, and with very 
Intense heat. 

The Fig., No. 1., is another form of apparatus 
which may be conveniently employed for exhibiting 
the results of the combustion of the diamond. It 
consists of a glass globe D D, of the capacity of 
about 140 cubical inches, furnished with a cap, 
having a large aperture; the s^op-cock, which 
screws into this cap, has a jet A rising from it, 
nearly into the centre of the globe ; this is destined 
to convey a small stream of hydrogen, or other in¬ 
flammable gas. Two wires C C, terminate at a very 
little distance from each other, just above this jet, 
and are inteuded to inflame the stream of hydrogen 
by electrical sparks; one of them commences from 
the side of the jet, the other is inclosed and in¬ 
sulated nearly in its wl^le length in a glass tube: 
the tube and wire pass through the upper part of 
the stop-cm^k, and the wire terminates on the out¬ 
side in a ball or ring E, at which sparks are to be 
taken from the machine, either directly or by a 
chain. On the end of the jet is fixed, by a little 
socket, a small capsule B, made of platinum-foil. 
This capsule is pierced full of small holes, and 


serves as a grate to hold the diamonds. Its dis¬ 
tance is about three quarters of an inch from the 
end of the jet; and the arm, by which it is sup¬ 
ported, is bent round, so that the stream of hydro¬ 
gen shall not play against it. The stop-qock screws 
b| its lower termination, on to n smah pillar, fixed 
on a stand, and at the side of this pillar is an aper¬ 
ture, by which a bladder filled with gas may be 
connected yith the apparatus, • 

On using the apparatus, the diamond is to be 
placed in the capsule; and then the globe, bein^' 
screwed on to the stop-cock, the h tter is to bjfe ’e- 
moved from the pillar and placed on the air-pump; 
the globe is then to be exhausted, and afterwards 
filled wdth pure oxygen ; or, lest the stream of oxy¬ 
gen \n entering should blow away' the diamond, the 
globe may be filled with the gas first, and then, 
dexterously taking out the stop-cock for a short 
time, the diamonds may be introduced, and the 
stop-cock replaced. The apparatus is then to be 
fixed on ^ the pillar, and a bladder of hydrogen gas 
attached to the aperture. Now, passing a current 
of sparks between the wires, a small stream of hy¬ 
drogen is to be thrown in, which inflaming, im¬ 
mediately heats the capsule and diamonds white- 
hot ; the diamonds will then enter into combustion, 
and the hydrogen may be immediately turned off 
and the bladder detached. The diamonds will con¬ 
tinue to burn, producing a strong white heat, until 
so far reduced in size as to be cooled too low by the 
platinum with which they lie in contact. When 
the fle^me of hydrogen is used to heat the diamonds, 
it is evident a little water will be formed in the 
globe, |;>ut this is of no consequence except in at¬ 
tempts to detect hydrogen in the diamond ; iri- 
convenieiLce may be obviated, if required, by using 
the flame of carbonic oxide. As, hoyever, no hy¬ 
drogen has at any time been detected in the diamond, 
it i^jUlitter to use that gas as the heating agent; for 
theime carbonic acid, produced by the combustion, 
is unmixed with that from any other source, and 
may be collected,'and its quantity ascertained. 

Fig. 2 is the method of illustrating* the products 
of the combustion of the diamond, as employed by 
Messrs, Allen and Pepys : A A are mercurial gaso¬ 
meters, one of which is filled with pure oxygen gas. 
The brass tubes B B, properly supplied with stop¬ 
cocks, issue from the gasonmters, and are connected 
with the platinum tube CC, which passes through 
the small furnace D. E is a g^i^ss tube passing 
into the mercurio-pneuraatic apparatus, by which 
the gas may be drawn out of the gasometers into 
convenient receivers. A given weight of diamond 
is introduced into the centre 0^ the platinum tube, 
which is then heated to bright redness, and the gas 
passed over it, backwards and forwards, by alter¬ 
nately compressing the gasometers. Carbonic acid 
is soon formed,'and it will be found that the in¬ 
crease of weight sustained by the Mxygen is equiva¬ 
lent to that lost by the diamond; that tht oxygen 
undergoes no change of bulk ; and that the results 
are, in all respects, similar to those obtained by a 
similar combustion of perfectly pure charcoal. 

SUSCEPTIBILITY OF VEGETABLES. 

Of the susceptibilities of living fabrics, some are 
common both to plants and animals, others are 
proper to animals only. 1st. Tissual susceptibility; 
that is, the physical capacity of extension andof spon¬ 
taneous contraction which is found to be inherent 
in primary tissuesi is common to l>oth. Thus, in 
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elevating the arm to a perpendicular position, the even upon bodie s destitute both of life "and of feel- 

tissue of the arm-pit is extended to more than dou- iiig. Expose a piece of dyed cloth to the action of 

ble its former length ; and in the forcible bending the direct rays of the sun, and you will soon begm 

of the bou^ of a tree tliere is an extension of a to see its cok)r begin to fade* Hold a slurt ot 

similar sort. 2nd. Vital susceptibility, or that paper or of parchment before a bright fire, and it 

capacity driving organs which eiyibles them to^re- will immediately roll itself up into a scroll, iMacc 

ceive and to obey the impulse of sHmidif of the im- a snow-bull in the same situation, and it will c|U\ckly 

pression and operation of* which the individual dissolve into water. Try the experiment upon a 

Knows nothing, is common to both also. Thus the piece of wet clay, and it will shrink in all its di- 

fluids that are lodged in the soil excit€ the suscep- niensions. Repeat the experiment upon a lump of 

tibilities of the extreme fibrils or spongiolae of the wax, anil it will speedily expand in volume. Hence 

being figt admitted into, and then propelled J we regard the bending of the stem towards the small 

and distributed throughout the fabric, while the in- aperture in the dark chamber, and the unfolding of 


dividual knows nothing of it.' Thus, also, the 
stomacli of animals is excited to action by the pre* 
sence of aliment, and the heart by the ingi^^ss of 
blood; and thus are digestion, circulation, and 
nutrition maintained in tkc fabric without either 
our knowledge or our notice. But, 3rd. Cerebral 
susceptibility, or that capacity of living organs 
which enables them to receive and to obey the im¬ 
pulse of stimuli, and to transmit the hnpressioii 
made to a common centre of Reeling and of con¬ 
sciousness, is proper to animals only. Yet it has 
been claimed for plants also; and the claim has 
been advanced by botanists of the highest celebrity, 
as well as by physioRigical inquirers of no mean 
reputation. Dr. Watson, bishop of Llandaff; Dr, 
Darwin, the author of the Loves of Plants Dr. 
Percival, of Manchester ; and Sir J. E. Smith, the 
founder and late President ot the Linniean Society of 
London—have each of them been ailvocates for the 
doctrine of vegetable sensation. Now, a iToctrine 
supported by.writers of such eminence and distinc¬ 
tion ^lust surely ha\e something iu it, if not very 
convincing, least vei^ plausible. L^ us sec on 
what foundation the doctrine is made to rest. 

One of tfiQ several arguments Tidduced in defence 
of the doctiine is that of the fact of the exidtability 
of plants by the natural atirnnli of light ana heat; 
and, as it is also alleged, of cold and of darkness. 
1st. If a plant is vegetating in*a dark chamber, it 
will turn itself into any hole or aperture that may 
be opened for the admission of light. 2nd.* Leaves, 
if not prevented by some insurmountable and acci¬ 
dental cause, do uniformly turn their upper surface 
to the light, 3rd. The leaves of many plants as¬ 
sume a position in the night veiy dillerent from 
that which they occupi^ in the day. This pheno¬ 
menon Linmeu# denominated the sleep of plants. 
4th. The flowers of many plants open and shut only 
at certain Ifburs or periods of the day. This, 
I.innasus denominated the Ilorolofjinm Florae ,— 
5tli. Many plants firotrude their leaves only when 
the temperature f'f the atmosphere has reached a 
certain point of elevation ; some in January, some 
in February, and some in Marcli. This, Limueus 
denominated the Calendar I urn Fierce, 

To account &>r the above plienofuena, Darwin 
claims#for vegetables the faculty of sensation, and 
gratuitously assigns to them a sensorinin or union 
of nerves residing in each bud. We may fairly 
contend, however, that the mere susceptibility of 
the vegetable to the stimulus of light ^nd heaft^ is 
no proof of its being endowed with the faculty of 
sensation ; because even in animals, w'hich evidently 
possess sensation, there are still many movements 
* of which the individual is not conscious. Take the 
case of the circulation of the blood, or of the pro¬ 
cesses iDf digestiqjD, absorption, and nutrition, and 
you have a good example of the fact. Besides, the 
action of light and heat would amount to something, 


the flower at a given temperature, as being noilfing 
more than the chemical action of light or of heat 
attracting or expanding the vegetable fabric, and 
thus facilitating the growth and milrilioii of the 
plant. But vegetables, says Darwin, perceive not 
only the impression of stimuli^ they perceive also 
negatives, and are consequently endowed with sen¬ 
sation. Cold and darkness are negatives. Ad- 
micting that cold and darkness are negatives, what 
do we gain by it after all ? If the stimulus of heat 
or of light is withdrawn, its effect must necessarily 
subside, whether its withdrawal is perceived by the 
body that has been stimulated or not. If the paper 
or parchment is withdrawn from before the fire, and 
placed in a cooler atmosphere, it gradually recovers 
its former shape without any perception of the ne¬ 
gation of cold. If wc do not concede the attribute 
of sensation to the phenomenon of the excitability 
of vegetables by the action of the natural stimvli of 
light and of heat, it has been thought that we must 
concede it to the phenomenon of*their irritability 
by the action of accidenlar and extraneous or 
artificial stimvli. The shi inking of the leafits of 
Mimoza pndica when touched ; the closing of the 
leaves of IXioiuva Muscipulas^ and of several species of 
Drosera if a fly but alights on them ; the sudden 
incurvation of the filaments of Barberis communis 
if touched on the inner side, and the hasty ri'flec- 
tion of the style of Stykdnnn frniicosvm if the 
stigma is but touched with the point of the fingci, 
are the examples of vegetable iiritability which aje 
usually adduced in support ot the doctrine in 
question. 

But still w'e have no cert am or decided proof that 
plants«re endowed with the attribute of sensation. 
The irritability which they exhibit upon the appli¬ 
cation of accidental or artificial stimuli docs Xl^t 
prove the fact. Sir J. E. Smith found that the 
stamens of the flower of the Barberry rcUined their 
contractile power even when the petal with its an¬ 
nexed filament had fallen to the ground, and could 
no longer be said to he iu a living state. But ii 
faculty which plants may Attain, even when dead, 
is surely no proof of fheir having been endowed 
with sensation when alive. Besides, they present 
no apparatus whatever of feeling or of perception— 
nothing that is analogous to the brain, nothing that 
is analogous to the nerves of animals. But doi^s 
not the Mimosa, it may be said, shrink even from 
the touch ? There is a great diflerence between a 
mere shrinking from the touch, and a shrinking 
from danger apprehended^ as in the case of animals. 
The harlequin that is made of goldbeater’s skin, 
shrinks from the ^uch or heat of the hand, ami 
tumbles about as if it were actually alive; but no 
one, ill spite of its whimsic#! freaks, suppose! that 
it feels. Might not the pbenomeiion of the irritu«> 
bility of plants be accounted for from the influence 
of the electric or galvanic fluid, without having 
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recourse to the faculty of sensation ? If a dead frog { 
has been made to leap by means of the agency of ' 
this power, and a dead mm to shake his list in the 
face of the experimenter, well might t/e ascribe the 
shrinking of the Mimosa, the collapsing of Dionsea, 
and the elastic spring of Stylidium, to a similar cause. 

Further, the advocates of the doctrine of vege¬ 
table sensibility contend that they find in vegetables 
movements that indicate not only sensation, but 
also instinct. What less than instinct, it has been 
said, could direct the radicle in its irresistible de¬ 
scent into the earth, and the plumelet in its irre¬ 
sistible ascent into the air in the process of germi¬ 
nation ; or the twining stem in its spiral ascent 
around its prop, never taken at random, but alw'ays 
in a determinate marner; or the tendril to multiply 
its circumvolutions, till it has got a hold that is in¬ 
separable ? The fact is, indeed, inexplicable on 
grounds merely chemical or mechanical, and yet the 
admission of instinct does not solve the difficulty. 
Neither do wc think tlie term i» rightly applied to 
express the growth or direction of any organ or 
fabric. The legitimate use of it seems rather to be 
confined to the expressing of the act of an individual 
being regarded as sentient. We might as vrell say 
that the upper growth of the teeth of the lower 
jaw, and the downward growth of the teeth of the 
upper jaw, and the twisted and spirdi growth of the 
horns of the ram, are the result of an instinct born 
with, and inherent in, these organs. Thus the idea 
of the existence of instinct in vegetables is palpably 
erroneous. The phenomena for which it is alleged 
to account are the result of vitality, but not of feel¬ 
ing. We regard*the term spontaneity as being less 
exceptionable than that of instinct; but still it is a 
spontaneity that feeling has nothing to do with. 

Lastly, the advocates of the doctrine in question 
regard certain vegetable movements as affording in¬ 
dubitable indications, not only of sensation and per¬ 
ception, but of volition, desire, and design. 1st. If 
the roots of vegetables are lodged in the earth, they 
are found to have the power of protruding their 
Abres in the direction of the best soil. 2n(l. If a 
vessel filled with water is placed within six or eight 
inches of the stem of a growing cucumber, the 
shoot will elongate in the direction of the vessel, 
and follow it till it reaches the water. Srd. The 
movements of the leaves of Uedysarnm gyfnns are 
perpetual, for they cease neither by night or by day ; 
ahd hence we are called upon to believe them to be 
voluntary. 4th. The water lily does not put forth 
its blossom till it reaches the surface of the stream 
in which it grows, be it shallow or be it deep. 
5th. The style of Gloriosa auperba bends itself 
towards the stamens, and the stamens of Saxifraga 
bend themselves down io the stigma, in obedience, 
as it has been alleged, to a sort of amQrous desire. 

C To be continued J 

PHENOMENA OF THE BAROMETER. 
Thr phenomena of tlie barometer, considered as a 
weather-glass, have been very differently stated and 
explained by various writers ; and they are so pre- 
caiiouB, that it is extrepiely difficult to form any 
fixed and general ndes concerning them. Although 
we have reason to believe, that, the barometer never 
fails to indicate a storm, or any very great change 
of weather, for some hours before it occurs; yc 
its variations afford no indications or prognostics, 
that are absolutely certain, with respect to thosi 
less roiisidcrable changes, to which the weather i: 


subject in our variable climate. With certain re¬ 
strictions they afford some ground for probable con¬ 
jecture ; and these restrictions are to he determined 
merely by the sagacity of long-continulid observa¬ 
tion and experience. Strictly speaking, ^he height 
of the mercury iii^the barometer has n<w immediate 
und necessary connection either with rain or fair 
weather. That its variable height is the immediate 
consequence of the variable pressure of the atmo¬ 
sphere, is a Yact that admits of no doubt; but the 
causes of this variable pressure have not yet been , 
fully and satisfactorily ascertained; how far tVe 
state of the weather, in all its minute and sudden 
changes, depends upon it, is a question that is still 
to he determined. M. Pascal was one of the first 
persosis who particularly observed the variations of 
the barometer, and referred them to corresponding 
changes in the weight bf the air; but he ackuow- 
ledges, that it is very difficult to explain both the 
one and the other, as well as the connection that 
subsists between them. He observes, in general, 
that the mercury is commonly highest un winter 
and lowest in summer; that it is least variable at 
the solstices, and most variable at the equinoxes: 
and he adds, in direct contradiction to later expe- 
rience, that the mercury usually falls in fine weather, 
and that it rises when the weather becomes cold, or 
the air is loaded with vapours. M. Pascal was fol¬ 
lowed by Perrier, Beal, Wallis, Garrin, Garden, 
Lister, Halley, Gersten. De la Hire, Mariotte, Lc 
Cat, Woodward, Leibnitz, De Mairan, Beriiowilli, 
Muschftiibroek, ike ,; all of whom have given dif¬ 
ferent solutions of the phenomena of the baiorncter. 

The pfjneipal observations that liavo boem made 
on the variations of instrument, are surcrued 
up by Mr.<.Kirwan in the ^-following partiriiiars :— 

I. The more coiihidcrable elevations and depres¬ 
sions of the mercury in the barometer happen at a 
very s]prt interval of time, in places very remote 
from each other. This correspondence was ub- 
.served by Mr. Derham, in J60‘J, between the 
heights of the mei'cury at Upminstcr in Essex, and 
Townly in Lancashire; and afterwards by M. Ma- 
raldi, beeween the variations at Paris and Genoa, at 
the distance of nearly four degrees of latitude, who 
adds, during these variations different winds pre¬ 
vailed at these places. But Mr. Kirwan observes, 
that where tliere is a considerable difference of 
longitude, the like agreement is not found. 

II, The deviations of the mercuty from its mean 
annual altitude arc far more frequent and extensive 
in the neighbourhood of the poles than in that of 
the equator. At Petersburgh, in 1725, the mer¬ 
cury once stood at the amazif.g height of 31.59 
indies, if we may credit Mr. Consett; and yet it 
has been so low as 28.14 inches. In the northern 
parts of France, the variations are greater than in 
the southern ; at*Naples, they scarcely exceed one 
inch. In Peru, under the equator^and at the level 
of the sea, they amount only to two or thre6'tenths 
of an inch ; but in other parts, within a few degrees 
of tlie line, on the approach of the rainy season or 
of hurricanes, the barometer falls an inch or more. 

ill. Thr variations without the tropics are greater 
and more frequent in the winter, than in the summer 
months. 

IV. The variations are considerably smaller in 
very elevated situations than on the level of the sea. 
Thus M. Bouguer observed, that on the coast of 
Peru the variations extended to^} of an inch; at 
Quito, elevated 9374 feet above the sea, they com- 
)ireheiid only 0.087ths of an inch. Saussurc mado 
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similar observations in Savoy, as did M. Lambert 
in Switzerland. 

V. The mean height of the barometer on the 
level of tife sea, in most parts of the globe hitherto 
examined, is about 30 inches : M. Bouguer, under 
the lino, Observed it at 29.908 ainches ; but jjs his 
barometer was not purged of air by Ore, it stood 
lower than it should have done. Sir G. Shuckburgh, 
on a mean of several observations on the coasts of 
Italy and England, found it at 30.0t inches, when 
the temperature of the mercury was 55°, and that of 
air 02°. ^The mean height of tfie barometer iji 
London, upon an average of two observations in 
every day of the year, kept at the house of the 
Koyal Society, for many years past, is 29.88 ; the 
mean temperature or height of the thern^ometer, 
according to the same, being 58°. The greatest 
height observed by Sir Shuckburgh, Dec. 26th, 
1778, in London, was 30.948 inches, the thermo¬ 
meter being at 4 7^; and, reduced to the heat of 
50°, it was 30.957 ; and this, he says, is the greatest 
height whicli, as far as he has been aMe to collcr|, 
it has ever been known to stand at in any country, 
wliere observations have been made and recorded, 
since the first invention of this instrument. In the 
proximity of the poles, says Mr. Kirwan, the annual 
mean heights of th!h barometer dill’er much more 
from the standard than in the more southern parts 
of our hemisphere. 

ENGRAVING. 

'Rehuwedjntui 2<I7, and concluded.) 

In* the last paper upon this subject, we supposed 
tk; learner to have proceeded with his vfork to com¬ 
pletion an^ coniparaMve success, bu^that some re¬ 
touches and alterations were requisite; we must 
anticipafb these in order to Explain the cause and 
suggest the remedy. First, then, we will imagine 
that the ground of Hie picture is specky where it 
should be clean. is called false biting, and 

arises either from the groun(bbeing imperfectly laid 
on, or that it has been injured during the tracing, 
and the injuries not afterwards properly covered 
with the Brunswick black, to preserve the place 
beneath from the action of the acid. These false 
bites must be taken oil' by rubbing them with the 
burnisher, or if they should be very deep, the 
•scraper may be aiiplied first, and then the bur¬ 
nisher; in either case the plate must be smoothed 
wards with the charcoal and oil, and finally 
with the1>il rubber. Second, suppose the lines on 
any part of the plate are too dark, so as to look 
coarse in the i#re-ground, or not in sufficient gra¬ 
dation behind; or if they require softening, as for 
example, around an artificial light, or in the gradation 
of the sky or a cloud. This want of keeping may 
' arise from the imperfect or too long continued action 
of the acidt or it may be caused by the very nature 
ofiithe subject, or it may be said the very nature of 
the art. It is seldom that any very great nicety is 
required in mere etchings in gradation of shade, and 
even when required, the graver is usually employed 
for touching up; yet without thi^ much miay be 
done by the judicious use of the scraper, bur¬ 
nisher, and charcoal. Thirdly, suppose a greyish 
tint passes over a part of the picture which should 
ft be white; this is a fault which arises from careless¬ 
ness, and cannot occur to an experienced engraver, 
though to a Jjcginner it is of frequent occurrence. 
It arises from acid being accidentally spilled over 
the surface, and which, although wiped off again. 


leaves its stain; or it may arise from wiping the 
plate after it is cleared from the ground with a rag 
which has been used before for wiping up such acid 
as may have been spilled on the table, and therefore 
has imbibed enough to do injury. Marks such as’ 
these are often found on the margin of plates, 
arising from the biting in liquid penetrating b»meath 
the bordering wax. Charcoal used with water or 
oil will mostly be sufficient to remove stains of the 
above description. The fourth and greatest fault, 
and that which is with the most difficulty remedied, 
is that the whole is faint atid wanting in decision 
and sufficient depth of color. I'his is the general 
result of inadequate biting in, and which arises»from 
two causes : one of them is, that the action of tlie 
acid has not been sufficiently prolonged ; the other, 
that the bubbles arising liave not been brushed off 
as formed. If the first is the only cause, the etching 
will appear very uniform and the lines perfect and 
delicate, and when examined by the microscope 
will look tolerably clear; but if the latter be the 
cause, then the lines wdll look confused, and being 
examined by the same microscopic test, it will be 
found that they present the appearance of a series 
of small holes, not by any means uniform in size, 
nor contiguous to each other. Let it be remembered, 
that whenever bubbles of gas arise, they form so 
many spaces> from which the direct action of the 
acid is excluded, and the acid only acts upon the 
part of the lines between tlie bubbles, until these 
rising, leave the space beneatli again open ; tlius 
irregularity of action must necessarily take place, 
and the result is as stated, and it is of that nature 
as scarcely to admit of a remedy; but wjien merely 
bitten in too little, the plate may be darkened by a 
process called re^hitbuj^ one however so difficult 
that many an experienced engraver has completely 
failed in attempting it. It consists in laying a fresh 
ground upon the plate, and pouring acid upon it as 
at first, stopping the op>crution according to the 
judgment of the operator. The exact method of 
rc-biting is this :—Warm the plate, but do not 
make it so hot as at first, but only sufficiently so 
to melt the ground composition, and contrive to 
keep it at this heat, either by laying it on hot paper 
or other substance which is a bud conductor. Rub 
on the margin of the plate a little of the etching 
grevund, and using a tolerably clean dabber, take up 
a small portion of the ground from the margin, and 
dab it gently upon the part to be re-bitten. \f this 
be done very carefully, it will cover the surface of 
the plate, and yet leave the lines free. To accomplish 
this, the success of the w’hole depends. When it is 
thought that a sufficient ground is thus laid, tlic 
plate has become cold, and the bordering wax is 
made to siAround it, a ililute acid is poured on, (it 
must be much more diluted than in the usual ])ro- 
cess of 6rst biting.) The plate must now be watched 
carefully, and if the acid is seen to bite on the 
general surface, it must be instantly poured off, and 
a fresh ground laid: on the other hand, if the add 
does not bite in the lines, the purpose intended will 
not be accomplished, and a fresh ground must be laid 
in this instance as well as in the former, though from 
a different pause. Another method of re-biting is 
more easy, but the eftect is scarcely so good. Rub 
a little whiting and water, made to the consistence 
of treacle, over the plate; then wipe it from the 
surface, but still leave it in the lines, by exactly the 
same method as the coppcr-plate printer inks and 
cleans his plates in printing. Heat the plate and 
lay on a general ground. When dry or cold, and 
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bordered with wax, pour the acid over it; this will 
break up all the lines instantly, and penetrate into 
them. 

In every instance of re-biting, the p^ite must be 
Very carefully cleaned, so that no ink whatever shall 
remain in the lines; the best method of doing this 
is to warm it, and then, while warm, wash it with 
spirits of turpentine and pearUash water, by means 
of a rag. A white coat of pearl-ash will most likely 
be left on the plate ; to remove this, let the plate be 
washed with warm water, it will then be fit for the 
application of the re-biting ground. A fifth fault in 
an etching is where the lines appear rough and 
coarsf, and the closer of them blended together; 
this arises from the acid being too strong, and in 
consequence of havin^^ broken away the edges of 
the ground around the lines, so that they, instead 
of being deep and sharp, are shallow, wide, and 
ragged. The sixth and last defect wc shall mention, 
is when certain lines or small detached portions of 
the plate are pale, or appear as if untouched by the 
acid. This may arise from several causes; hrst, 
from the etching needle not having penetrated through 
the ground, consequently the acid has not bitten, 
or perhaps from a little grease having got upon the 
defective part before biting it, which may also have 
impeded the action of the acid, lle-biting is a re¬ 
medy, if the disaster be extensive, or ifi the lines are 
not sufficiently deep to admit of this, retracing is 
the only resource ; if the defect is conhued to cer¬ 
tain small portions or lines, the process of dry^ 
poiniiny may be adopted; this is merely taking a 
pointed steel wire (a needle is scarcely strong 
enoiigh), aud scratcliing over the lines of the de¬ 
fective places, observing to clear off the roughnesses 
thus thrown up on the edges of the lines by the 
scraper and charcoal. 

\Ve have thus minutely described the process of 
etching, as we have long practised it, and trust that 
no part of the an has been omitted in the above ac¬ 
count ; at the saiue time the tyro must not expect 
that it is possible to describe any art of so purely a 
practical nature as this, so as to leave no dilliculty 
for him to surmount, and much must be allowed for 
experience, tact, and facility of execution, but with 
ordinary attention, these minor difiiculties will be 
soon removed. 


ACTION OF ISINGLASS IN CLEARING 
MALT LIQCOll. 

BY MR. SiAML/KL HOIIBRTS. 

In explaining the action of isinglass in clearing malt 
liquor, two subjects present themselves for particular 
consideration. 

The first is the nature and properties of isinglass. 
The second is the change which takes place in malt 
liquor during the process of fermentation. 

The best isinglass is obtained from the sounds of 
the fish of the genus Accipenser, especially from the 
sturgeon, found in the Danube, and the rivers of 
Muscovy. It is also obtained from the sounds of 
the Beluga, and Huso Gerinunorum. 

Isinglass is almost entirely gelatine, 98 parts in 
every 100 of good isinglass being soluble in boiling 
water. ^ 

The properties of gelatine must therefore be con¬ 
sidered, it being Analogous to pure ibinglass. 

Gelatinp is distinguished from all animal princi¬ 
ples, by its ready solubility in boiling water, and 
also in most of the diluted acids, which form ex¬ 
cellent solvents for it. 


I Gelatine is perfectly insoluble in alcohol, and 
' almost equally so in cold water. It is precipitated 
from its solutions by infusions of tannin. 

An infusion or tincture of galls, will precipitate 
it from its solution in 5,000 times its weight of water. 

These arc brieliv the properties of gtj^i'jae, or 
pure *isingiass, which should be borne in mind in 
operating on it. 4 

A great variety of isinglass is offered for sale, at 
a range of prices from three to sixteen shillings per 
pound : and the relative value of each kind may be 
known by the following tests • ^ 

* In the first place, isinglass should^remaiii un¬ 
changed by being steeped in spirit of wine or alcohol, 
from 50® to 60® over proof, in which gelatine (the 
chemicaj^ principle of isinglass) is insoluble. The 
alcohol, or spirit of wine, in w^hich the isinglass has 
been steeped, should then be tried with a few drops 
of tincture of galls ; if the liquor remain clear and 
unchanged, it is much in favor of the character of 
the isinglass. If, on the other hand, the tincture of 
galls causes c precipitate from the alcoholic Jiquor, 
the isinglass is not pq^re, us it contains something 
more than pure gelatine. 

Different samples of isinglass which have remained 
unchanged in alcohol or spirit of wine, hhould also 
be tried by the two following methods, before an 
opinion can be given as to their relative value. Try 
given weights of each sample (one-eighth of an 
ounce, for instance, in three ounces of water by 
measure) in separate vesstis; bring them gradually 
to a boil, occasionally stirring each sample. While 
hot, strairf the different solutions through muslin, 
into separate vessels. In proportion to the quantity 
of uiidissol\*od matter left u^ 7 on each strainer, may 
the solubility of the different 8£^nples be ajeertainea; 
that which leaves the least residuum will form, 
when cold, the strongest jelly, upon which the 
clearing property of isinglass depends. The re¬ 
maining trial to which the different samples are to 
be submitted, is the last and most decisive one. 
J^qual weights of each, sample (the one-fourth of 
an ounce, for instance,) are to be cut into very small 
pieces, andieach one-fourth of an ounce put into 
half a pint, of hard or sour beer, and the several 
vessels containing the different samples put into an 
apartment, at from 65® to 75® F., and allowed to 
remain there for three days, stiiring each sample 
very well, once or twice a day. ^ 

At the expiration of that time, thei^ will be ar 
evident difference in the strength of each jelly, prr. 
vided different qualities of isinglass had been sub¬ 
mitted to the experiment, and when the thickest 
jelly has a small quantity of the tyicturc of galls 
applied to it, and stirred through it, it will separate 
the gelatine from the sample of isinglass in the 
form of a thick jelly. The other samples which 
afforded a less solid jejly, will give, with tincture of, 
galls, when stirred through it, a smallcj; quantity of 
gelatine in the form of thick jelly. , 

From the strength of the jelly given, by any 
sample of isinglass steeped in the above proportion 
of scur beer, (such as brewers use in making clear¬ 
ings,) Qpd submitted to a temperature not exceeding 
75® F., may be ascertained the relative value of that 
sample, as upon the strength of the jolly, and, con¬ 
sequently, the quantity of gelatine contained in any 
isinglass, depends its value m clearing malt liquor. ^ 
The best short-staple isinglass is always soluble in 
boiling water to about l-50th residue. 

In the preparation of brewers’ clearings, isinglass, 
of a good quality, is steeped in acid beer, in an 
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apartment of about 50"^ F. temperature. After some 
timci the isinglass is converted into a jelly by the 
acidity of the hard beer, it being one of the qualities 
of gelatide to be soluble in dilute acids. 

An advantage arises to the brewer, in always 
making Us clearings from soui^bcer of an uriform 
strength of acidity, by which means he is protected 
from any disappointment Resulting from the strength 
of the clearings he uses, provided he was previously 
aware of the good quality of the ismglass he sub¬ 
mitted to the action of the sour beer. 

% A simple^ethod may be taken to try the aciditj 
of malt liquor, of which a brewer intends to make 
clearings. Make a standard liquor of one part (by 
wciglit) of the l>i-carbonate of potash, dissolved in 
sixteen parts (by measure) of water. « 

Suppose, for example, that sixteen fluid ounces 
of the acid porter to b<^ tried, is put into a vessel 
that will contain about double that quantity. 

Carefully measure a given portion of the standard 
liquor (say four fluid ounces). Add small quantities 
of thiir>Btandard liquor to the acid peft-ter, stirriig 
the mixture upon every addition, until the elfer- 
vescence ceases, or until the mixture is so neutra¬ 
lized by the standard liquor, as not to change tlie 
colour of litmus paper when it is dipped in. The 
mixture may further be tried by turmeric paper, 
which should be changed to a higher color by the 
mixture; thereby showing that the alkali of the 
standard liquor is siig'h*%!.;'in excess.—By the quantity 
of standard liquor requinbd to produce this result, 
may be known the greater or less degree of acidity 
of the porter to be used for making clearings. 

8Lxtcen% fluid ounces of acid porter,^ such as is 
by one of the largest breweries in Ireland for 
making darings, standing Twaddle's hydrometer, 
61^ F, temperature, required four fluid ounces of 
standarrf liquor to neutralize it, which is equal to 1 
part bi-carbonate of potash to 61 parts of acid porter. 

This appears a good average strength of acidity 
for porter, when re([uired for making clearings. If 
acid porter required less standard liquor to neutralize 
it than the above quantity, *it would indicate a 
weakness of acidity, which would render^* such porter 
an imperfect solvent for isinglass. 

Acid porter, such as the above trial was made 
with, acts upon isinglass, at Cl° F., but its action is 
much facilitated by an increase of temperature of 
or 90^ F. • 

*«0liring tke fermentation of malt liquor, the sac- 
crr:^i;jue matter of the malt is gradually converted 
into alcohol, by tha» agency of yeast and atmos¬ 
pheric air: ultimately the liquor passes from the 
vinous into the.iacetous fermentation. 

This latter state is prevented by the exclusion of 
atmospheric air; hence, the necessity of bunging 
securely malt liquor, when the vinous fermentation 
is complete, otherwise the liquor will become sour. 

It is when unfined porter is put into casks, and 
tlrj. vinous fermentation has, either in part or en¬ 
tirely, ceased, that brewers apply the clearings to 
the best advantage. The manner in which isinglass 
acts upon unfined liquor in clearing or fining it, is 
by two properties of gelatine (the ^chemical prin¬ 
ciple f)f isinglass.) First, its solubility in weak or 
dilate acids ; and, secondly, by being perfectly in¬ 
soluble in alcohol, and sparingly soluble in cold water. 

When clearings, or isinglass, in combination with 
sour or acid beer, is applied to malt liquor in a 
stifte of vinous fermentation, the alcohol of the 
liquor disengages the gelatine of the isinglass from 
its solution in the acid porter, and, being thus 


liberated, it carries with it the impurities of tho 
liquor which were suspended in it. 

The following experiments will better illustrate 
the theory.— 

Mix a small quantity of brewers* clearings with 
cold water. In a short time the greatest part of 
the isinglass will be separated. 

Filter tht? mixture through paper, and if a few 
drops of tincture of galls be added to tho filtered 
liquor, a small portion of gelatine will be precipitated. 

This shovvs that the acid of the clearings held a 
small quantity of the gelatine in solution This is 
further proved by adding to the filtered solution as 
above, a few drops of liquor of ammonia, instead of 
tincture of galls. The liquor of ammonia should be 
cautiously added in sufficient quantity, to neutralize 
tlie acid contained in the clearings, when the gela¬ 
tine, whicli was previously held in solution by the 
acid, is liberated. By this experiment is shown, 
the solubility of isinglass in acid porter, and nearly 
its total insolubility in cold water. 

Again, dilute a small quantity of clearings with 
cold water, until its acidity is so far overcome, as 
not to redden litmus paper, when applied to it. The 
isinglass of (he clearings will be completely sepa¬ 
rated from the mixture ; for, if a few drops of the 
tincture of galls be added to the filtered solution, it 
will remain anchanged. 

Add hot water, at about 180® F., to another 
small portion of clearings, until the liquor is so 
much ililuted as not to affect litmus paper when 
dipped ill it, as in the previous experiment. Filter 
the liquor through paper, when cold. Gelatine will 
be detected in tliis solution by adding a few drops 
of tincture of galls. This shows the solubility of 
isinghass in hot water 

The next experiments will more clearly show the 
influence of alcohol in separating gelatine from its 
solution ill weak acid, by which its action in clearing 
porter in a state of vinous fermentation, is explained. 

To sixty parts of cold water, add one part of 
alcohol, and into this mixture put a small quantity 
of clearings. In a short time the isinglass will be 
separated from the mixture, and the liquor will be 
clear and bright. If, however, the liquor be filtered, 
and a few drops of tincture of galls be added to the 
filtered solution, a small portion of gelatine will be 
dis'engaged. This is caused by the free acid of the 
sour porter, of which Che clearings are made, hold¬ 
ing this small portion of gelatine in solution, as it 
may likewise be separated by adding a few drops of 
liquor of ammonia, instead of tincture of galls. 

Reverse the experiment by using hot water at 
180® F., instead of cold, adding the same quantity 
of alcohol and clearings, as in the former experiment. 

After thd mixture has-been allowed to settle for a 
few hours, it will be found that there is but a partial 
separation of the isinglass, and the liquor will not 
be so clear as in the former trial, the reason of which 
is, that the hot water dissolves, and retains in solu¬ 
tion a portion of the isinglass of the clearings, the 
remaining part being separated by the alcohol, in 
which it is insoluble. The effect would be exactly 
similar upon malt liquor, if clearings were applied 
to it which had been made with an excess of acid 
beer. The alcohol of the unfined porter would dis- 
engage but a small portion of isinglass from the 
clearings, the remainder being held in solution by 
the excess of acid in the porter, the disengaged gela¬ 
tine carrying with it particles of vegetable matter, 
which, when suspended in the liquor, rendered it 
but semi-transparent. 
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SIZE OF SKY ROCKETS. 

Wi have been so repeatedly asked, particularly 
daring the last month, as to the exact diameter of 
Iky rockets, that we give the following table, trust¬ 
ing it will be sufhcieiit to satisfy all our friends. It 
is to be remarked, that a line is a twelfth part of an 
inch :— 

, 1 .* Interior diameter Length of 

of case, rtilto. 

1 (i 02 . lOJ lines .... 12 * 2 inches. 


12 . 

.... 17 . 

.... 11*3 

8. 

.... 15 . 

.... 10-12 

4. 

.... 12 i. 

.... 7-75 

' 2. 

• ••• H . 

.... fi -2 

1 . 

.... 74. 

.... 4-9 

\ . 

.... 64 ^. 

.... 3-7 




MISCELLANEOUS EXPERIMENTS. 

Curious Motion produced in IJq^tids hy Heating 
and CooUftg them, —Fill a large phial with water, 
and put into it a small quantity of powdered amber, 
having previously added to the water a sufticient 
quantity of potash, to make a solution of the same 
specific gravity as amber. Immerse the phial in a 
glass of hot water; upon which a very singular 
internal motion will be immediately perceived. A 
current of the fluid will rise up th^sides of the 
phial, and another descend in the centre of it. Now 
take the phial out of the hot water, and observe the 
effects of its cooling. The currents will be reversed : 
the external one will descend, and the internal one 
ascend.—The use of the powdered amber is to make 
the opposite currents into which the water is thrown, 
visible. 

Solution of Soap in Alcohol is emploj'cd to as¬ 
certain the comparative hardness oT waters. With 
distilled w^atcr it may be mixed, without any change 
ensuing; but, if added to a hard water, it produces 
a milkiness, more considerable as the water is less 
pure; and from the degree of this milkiness, an 
experienced eye will derive a tolerable indication of 
the quality of the water. This effect is owing to 
the alkali quitting the oil whenever there is present 
in a water any substance for which the alkali has a 
stronger afiinity than it has for oil. Thus all un¬ 
combined acids, and all salts, except those of alka¬ 
lies, decompose soap, and occasion tJiat property in 
waters which is termed hardness. 

7b show that Hot Water is Lighter than Cold, 
-—Four gently hot water into a tall glass nearly 
filled with cold water; it will remain on the sur¬ 
face : but if cold w'ater be poured upon hot water, 
it will sink to the bottom. This experiment may 
be rendered more striking by coloring^ that portion 
of water which is poured i(i. * 

Prepare a strong solution of pbospboms in sul¬ 
phuric ether, and dip a piece of white silk in the 
solution ; then, when the ether has evaporated, and 
the phosphorus begins to fume, apply a solution of 
nitro-muriate of gold, made by dissolving the crys¬ 
tals of that salt in distilled water; the silk will in 
an instant be covered with a eplendid coat of nze- 
iallic gold, '* 

Proceed as in the last experiment, and, instead 
of the solution of gold, apply, with a camePs-hair 
pencil, a solution of nitrate of splver. Here the 
silver will instantly be restored to its metallic bril¬ 
liancy^ and frequently attended by spangles of a 
beautiful blue. 


If a bit of white silk be immersed in an ethereal 
solution of gold, and dried, the application of phos- 
phorized ether will only impart a brown color to 
the silk ; but if, as soon as the phosphofus begins 
to fume, it be placed on the palm of the hand, and 
breattxed on for a tonsiderable time, the brown will 
be succeeded by a purple tinges and the metallic 
lustre of the gold will soovi begin to appear. 

An aqueous solution of nitro-muriate of gold,'’ 
says Mrs. Fufiiame, poured into a china cup 
containing some phosphorized ether; instantly the 
gold began to assume its metallic sgjendour, 
tended with a variety of colors, as purphy bluCy and 
redy tlie beauty of which cannot be described ; but 
which depend on the different degrees of the 
reduction.” 

With a needle pass a thread through a small bit 
of phosphorus, previously freed from moisture by 
immersing it in alcohol. If this be suspended in 
an aqueous solution of nitro-muriate of gold, in a 
few minutes the phosphorus will become covered 
with pure gdld, 

If a piece of whiter silk be dipped in an aqueous 
solution of nitro-muriate of gold, and exposed while 
wet to sulphurous acid gas, the whole piece will, in 
a few seconds, be covered with a coat of reduced 
goldy which remains pei^manentf 

If a piece of white silk be immersed in an aqueous 
solution of nitrate of silver, thoroughly dried in the 
dark, and then exposed to ^ riphurous acid vapours, 
it will suffer no change ,'^^nor, if it be wetted with 
alcohol a/id then replaced in the vapour, will any 
sign of reduction appear; but if it be wetted with 
pure water^ and then exposed to the vapour, me¬ 
tallic silver will immediately be seen on its surf^^e. 

Dip a piece of white calicotn an aquerus solution 
of acetate of lead, and then drop a little solution of 
sulpburet of potass ilpon it. If this be now placed 
in the palm of the hand, the lead will be observed 
gradually to revive, and will soon be reduced to its 
metallic state. 

Dissolve some sulpauret of potass in alcohol, and 
immerse a slip of white silk in the solution. If a 
drop of ,an^ aqueous solution of sulphate of man¬ 
ganese be now applied, films of metallic manganesCy 
bright as silver, will instantly appear. 

If a bit of silk be immersed in diluted acetate of 
lead, and exposed while wet to a stream of sulphu¬ 
retted hydrogen gas, a browr tinge will instantl 
diffuse itself, like a passing shadow, cr;er the Wb.- «e 
surface of the silk, accompanied with a brigli|,,* bat 
of reduced leady resembling Alver. 

If a piece of silk be immersed in an aqueous solu¬ 
tion of muriate of tin, and exposcrl w'hile wet to a 
stream of the same gas, reduc^ tin of great bright¬ 
ness will immediately cover the surface, and in a 
little time this will be accompanied by various 
colors, such as bluet •srange, and putple. 

A piece of silk, treated in the same way, but 
dipped in an aqueous solution of muriate of arsenic, 
will be covered with resplendent metallic arsenic, 
attended with a citron yellow color. 

Prepare two glasses of very dilute nitrate of cop¬ 
per ; into one .drop a little liquid ammonia, and into 
the other some diluted arseniate of potass. The 
addition of these two colorless solutions will pro¬ 
duce very different effects; for the one glass will 
have an abundant precipitate of a brilliant sapphire 
hlue, and the other a precipitate of a beautiful gras^ 
greetu 
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THE DORIC ORDER OF ARCHITECTURE. 

Tiik moat ancient Grecian order of architecture 
was first used in building the temple of Juno, at 
^rgos, at the period when Doras, father of the 
Dorians, reigned in the Peloponnesus ; though, ac¬ 
cording to Vitruvius, its symmetry and proportions 
were not fixed till Ion, the nephew of Dorus, and 
chief of the lonians, led an Athenian colony into 
that part of Asia Minor, which was afterwards dis¬ 
tinguished by his name, and there built a temple, 
after the fashion of those in the Dorian states, the 
columns of which were six diameters in height, 
taking the proportion from the ratio that a man’s 
footr. bears to the height of his body. 

The columns of the Doric order, with their en- ^ 
tablature, are imitr'ed from the hovels of the ori¬ 
ginal inhabitants of Greece, consisting of roofs 
supported by the trunks of trees. The columns 
were fluted, for the convenience of resting the spears 
or staves, which the early Greeks always carried 
with them. The capital consisted of a large convex 
moulding, in the form of a bow, and a square stone 
to keep off the rain. The parts resulting from 
the primitive habitation were carved into mouldings: 
thus, the architrave represented a wooden beam, and 
was of a single stone, or block of marble. It was 
furnished with a projecting band, covering the mas¬ 
sive face below. The frieze was an jjpaitation of the 
ends of the beams ; the intervals between them were 
originally left open, though afterwards they were 
closed in the form of sunk panels, and the pro¬ 
jecting ends of the supposed beams were cut into 
vertical channels for draining off the rain from the 
surface : these cut ends always began at the angle 
of the building, and.obtaincd the name of triglyphs^ 
on account of their having two angular channels in 
the middle, and two half channels at the corners. 
The channels themselves were called glyphs^ and 
were each formed by two planes, meeting internally 
in a right angle, and each plane externally forming 
an angle of 135 degrees with the outer surface: the 
semiglyphs at the extremities, also made an equal 
angle with the front. Beneath the projecting band 
of the architrave, and under each triglyph, was a 
fillet, having six guttse dropping from it, and cor¬ 
responding at the ends to the vertical sides of the 
tri^yph. The cornice represented the projecting 
timbers of the roof, and the under side of the rafters 
had small conical or cylindrical bodies sculptured 
on them, in imitation of drops of rain. These were 
teftned uuttciy and consisted of three rows under 
each rafter, each row containing six guttse. The 
spaces, or panels between the triglyphs, were called 
metopes^ and were generally of a square figure. The 
ends of the rafters were denominated mutulea^ aAd 
were placed one over each triglyph, and one over the 
centra of each metope. ^’With the eA^eption of the 
Doric portico at Athens, that of I’hilip of Macedon, 
and that of the Temple of Apollo, at^elos, the 
faces of the triglyphs being the same plane with that 
of the architrave, or epistylium, the metopes are 
recessed; but in the instances quoted, they are 
otherwise. The columns diminish either in a curve 
or straight line, from the bottom to the top; and, 
as already observed, are generally'fluted : though in 
the temple of Apollo, just adverted Jto, and iu that 
at Segesta, tbc'y are plain* The flules are for the 
most part twenty iti number, without fillets, and 
terminating under the am inlets* of the echinus of 
the capital. 

Such are the general characteristics of the Grecian 


Doric, which is almost constantly placed on three or 
four steps, proportioned to the magnitude of the 
edifice, and not to the human step. 

The remains of this ancient order are to be found 
in Greece, the place of its invention, «nd in the 
Grecian colonies; in Sicily, and at Paesturo, in Italy; 
to \^]ich may be wdded a few fragments in Ionia. 
These antique examples are of a sufficiently uniform 
character to denote its ]>oculiar style or species. The 
Egyptian buildings, and those of other nations, of 
a date prior to those of Greece, having entablatures 
supported by columns, bear much resemblance to 
an order ; but*as they have no spedfic form, 
^differ in other respects from all the wecian orders, 
they cannot prevent us from attributing to the 
Greeks the invention of a style of building which is 
to be found nowhere but in their own edifices. 

We nave already mentioned the temple of Apollo, 
in the island of Delos, apd the temple at Segesta : 
in the former, the shaft of the c.olamn is not fluted, 
except at the neck, and a small portion of the lower 
end. In the latter, the shafts are not fluted, and 
^the necking is formed by making it rece/je within 
the surface of the ugper part; a recess is also to be 
observed in the lower end of the shaft ; but both 
these receding annular surfaces are smooth, and not 
sculptured into flutes, as in tin* former example. 

In the portico of King Philip^ in the island of 
Delos, a straight moulding occupies the place of the 
echinus, and is nothing more than an inverted conic 
frustum. The proportionuro very light, and might 
be appropriately adopt^^ private buildings, or 
works of gaiety. 

The largest example of the Doric order, extant, 
is in the temple of Jupiter, at Selinus, where the 
height ofrithe column is 4B feet 7 inches: and the 
lower diameter 10 feet IrA inches; unlike <??ery 
other specimen of this order, the fluCbs are sepa¬ 
rated by fillets, as the Ionic and Corinthian orders. 

In the temple at Coi inth, the shafts are diminished 
in a convex curve, from the foot upwards, to its 
termination under the annulets. These columns 
have the fewest diameters in height, whence ib is 
supposed to be one^of the most ancient examples of 
this order. 

The inferior peristyle of the Ilypecthral temple at 
Psestum, presents a double range of columns, one 
above the other; in which the lower diameters of 
the upper tier are not equal to tlie superior diameters 
of the columns of the inferior row ; but, the sides 
of both ranges bring continued in straight Ip^ s, 
they may be considered as parts of'*‘tlie sam^\^jme, 
with the omission of the intermediate fg(?dlum, 
which is occupied by the podium. TFe shafts have 
only sixteen flutes. In the exterior peristyle, the 
shafts are tow, and have a bold projecting echinus; 
whence, if we may form a judgment of the aiiticjuity 
of this order by the proportions of the columns, we 
may rank this example next to that of the temple 
of Corinth. • 

The tempie of Minerva, at Syracuse, is remark¬ 
able in having the columns placed upon plinths all 
round the exterior peristyle, while those within the 
pronaos, which are likewise on plinths, have mould¬ 
ings above, forming what has been called the Doric 
bQ8% with a^l the specific members, though not of 
the uKiiai proportions. The cajiitaU have an astragal 
and fillet under the echinus, instead of annulets, as 
in all otlier Grecian examples placed in this situa¬ 
tion ; in which latter respect, it bears u strong 
affinity to some of the Italian examples subsequent 
to the restoration of the Roman stjle. 
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In the pseuclodipteral temple at Psestum, the 
necking of the capital is recessed, as in some of the 
examples above; and, contrary to the distinctive 
simplicity pf the Doric order, has a row of leaves 
round it, bending their tops downwards under the 
annuletsf ^he latter deviation is }lso to be observed 
in the hexostyle temple at Pcestum. * 

The temple of Theseu^, at Athens, now St. 
George’s church, the most perfect of the sacred 
edifices of that place, is a very clegarj; light exam¬ 
ple, and calculated for decorating private dwellings. 

The Doric portico at Athens, i^ another very 
utiful lighPexample, and applicable to the samd* 
uses. This, and the temple of Minerva, are the 
only Grecian examples in which the crowning echinus 
is entire. 

The Doric of the theatre of Marcellus, at^ome, 
the only remaining example of the Roman taste, in 
this order, is quite out oT character ; for it wants 
the mutules, which arc a peculiar feature of the 
ordonuance, and their place is occupied by dentils, 
the distinguishing marks of the Ionic. Jhe middle 
of the tfiglypli is in a plane passing through th# 
axis of the column, at right cfiigles to the face of 
the epistylium. The shaft is too slender, and rather 
represents a wooden post, than a column of marble 
or stone. The capi^l, also, is overcharged with 
ornaments, and the wnole is destitute of the elegant 
simplicity of the true Grecian Doric. 

In the hexastyle ten^le at Passtum, the entabla¬ 
ture, which appears £o‘ altogether Roman, is 
without mutules, the soffit the corona is cofiered, 
and the capital has a row of leaves under#the an¬ 
nulets ; but the columns bear a nearer affinity to 
the Grecian than the Roman style. • 

Brevious to the Macefibnian conquest, the Doric 
was the only*order kno^n in Greece ortits colonies; 
and though the remaining exaiyples are of various 
proportions, yet those of the members of the enta¬ 
blature are so very uniform, with respect to each 
other, that we may venture to lay down the following 
as the general result; for public buildings, the 
columns may be five diameters, Ar five diameters and 
a half in height, and for private dwellings, six : the 
diminution may be one-fourth of the inftrior dia¬ 
meter. The height of the capital may be two-fifths 
of the lower diameter, and may be divided into two 
equal parts, one of which may be given to the aba¬ 
cas, the other to the echinus and annulets; the 
l^^r inay be subdivided into five equal parts, and 
foSM^hem taHen for the echinus, and the remain¬ 
ing ^^for the annulets. The height of the enta¬ 
blature mayVso be divided into four equal parts, of 
which one may be given to the cornice; and the 
other', three beingp subdivided into two parts, one 
part may be given to the epistylium, and one to 
the frieze, or zophorus. In the Roman Doric the 
columns may be eight diameters, and set on a square 
plinth. The abacus, also, may be ornamented with 
a small ogee Md fillet on the upper edge. The 
interq^lumniations of the Doric order are determined 
by the number of triglyphs which intervene, instead 
of the number of diameters of the columns, as in 
the other orders. 

To exemplify this order, we have^ chosen -that 
beautiful specimen, the temple of Neptune, one of 
the three temples still remaining at Psestum, while 
the nearer scene is part of the remains of the cele¬ 
brated Parthenon, at Athens; so much of the frieze, 
and so many of the metopes of which are now in 
the British Mu|eum. The cut gives a good idea 
of the ancient temples belonging to this order. 


SUSCEPTIBILITY OF VEGETABLES. 

{lit‘s!inird from pogn 276, and roncltided,) 

Such are th^e indications which are thought to de¬ 
monstrate the existence of vegetable volition, desire,* 
and design. Yet the direction of the root proves 
only the agency of a sort of physical or chemical 
attraction between its extreme fibrils and the soil; 
and the direction of the stem proves only the agency 
of a similar attraction between the young and tender 
shoot and the water, like the attraction of the mag¬ 
net for iron, or of a rubbed cylinder of glass for a 
tuft of thistle down. At the best it is but a vege¬ 
table locomotion. The shoot does not walk towards 
the water, it only grows towards it. The pheno¬ 
menon of the self-moving leaves of Iledysarum 
gyrans participates more of the character of animal 
spontaneity than any other movement hitherto ob¬ 
served in vegetables ; and yet it is but a solitary fact, 
and cannot establish a position that must rest on a 
copious induction of particulars. How is it that its 
movements never intermit ? In this they resemble 
rather those movements of the animal system that 
are wholly involuntary, for such have no intermis¬ 
sions ; whereas the movements that proceed from 
volition soon begin to induce fatigue, and have fre¬ 
quent intermissions. If we were to grant that the 
water-lily grows by volition, we should be granting 
too much : fof even roan, who stands at the head of 
the animal creation, cannot grow by volition, and 
cannot add an inch to his stature. The sympathy 
subsisting between the stamens and pistils is very 
singular, and very surprising; but the amorous 
desire which it has been thought to indicate, and tiie 
consequent movement which it has been thought to 
cause, are merely the work of a glowing imagination. 
It was a fancy entertained by some of the earlier of 
the Greek philosophers, as we learn from Aristotle, 
(itvrwv, and it has been sung most delightfully 
among modems, by Dr. Darwin, in his Loves of 
Plants.” The reader is overwhelmed with the 
beauties of diction, with the harmony of numbers, 
and with the novelty and apparent plausibility of 
the doctrine, and is almost persuaded to become a 
Darwinian; though the doctrine is any thing but a 
legitimate deduction from the phenomena of vege¬ 
table life. It is a very pretty poetical fiction, but a 
very unfounded philosophical fact. liCt us regard 
the pjienomenon as inexplicable, rather than admit 
a solution that is unwwranted and unwarrantable. 

Some have thought ihat we ought to ascribe sen¬ 
sation to vegetables from the similarity of their 
structure to that of animals. What though Darwin 
has called certain vegetable organs veins, others 
lAves, and others arteries ? Their functions are-in 
no respect siinilar to the veins, nerves, and arteries, 
of the animal* system. Ytm cannot prove the ex¬ 
istence of a real circulation ; you cannot point out 
the propelfing organ. Where is the hearty where is 
the stomach, where are the intestines ? Where is 
the proof that nerves reside in the bud, and where 
are the muscles which they put in action ? Even the 
analogy of leaves to lungs is very faint, but it is 
better founded than that of veins and arteries; and 
hence leaves have been regarded from time imme¬ 
morial as being the veritable lungs of plants. 

Finally, some phy8iol(%ist8, among whom we may 
place Sir J. E. Smith, have believed that a legitimate 
argument for the 'sensation of vegetables might be 
drawn from the fact of the benevolence of theDeity^ 
regarding the endowment as having been conferred 
for the purpose of extending the blessing of con- 
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scions existence to an additional and incalculably 
numerous class of individual beings, which are 
Tendered peculiarly interesting to man, both from 
their beauty and utility. But as vegetables are ex- 
posed indiscriminately to the perpetual attacks both 
of men and of animals, without having any effectual 
means whether of defence or escape, sensation could 
hardly be regarded as a benefit to them, if they were 
even endowed with it. It would rather be the means 
of affecting them with pain. They are cut, and 
cropped, and mangled, and mowed down, and still 
they are obliged to live and to suffer. If you say 
that animals suffer also, and that God is yet good, 
—we answer that the cases are not altogether the 
same. The lowest animal that exists has always 
some means or other of defence against, or escape 
from, the attacks of other animals, or of man. 
The animal, consequently, has a chance for the pre¬ 
servation of its life, which the plant has not. If 
you say that the strongest still prevails, or that man, 
wlu) is placed at the head of the animal creation, 
does not scruple to slaughter such as are good for 
food, or to destroy such as have the means of an** 
iioying him,—we acknowledge it to be a law of na¬ 
ture that one species of animal shall live at the 
expense, or by the destruction, of another. Man 
is even the destroyer of man ; yet it is not often by 
a destruction that is piecemeal. It is not by the 
cutting off of one slice to-day, and u^iother slice to¬ 
morrow, from the hip of the devoted victim, as the 
savage Abyssinians are said to do to their cattle,— 
a cruelty which the inferior animals, and even civil¬ 
ized man, indict most unmercifully upon vegetables 
—if it be true that vegetables feel—in the many 
mowings of the green lawn, in the perpetual bite or 
browsing of the tender herbage, in the pruning and 
nailing of the annual shoot, and in the periodical 
clippings or loppings of shrubs or of trees. It is 
rather by a destruction that is prompt and sudden 
that man assails his victim, extinguishing life and 
causing death in an instant; and it is certain that 
an animal can suffer death but once, though a plant, 
upon this supposition, might have many deaths to 
suffer. As it is, we have iLSort of instinctive ap¬ 
prehension that plants do not feel, and hence we cut 
and chop them up without mercy. Hence also the 
mower whets his scythe, and the reaper his sickle, 
and the woodman his axe, without experiencing any 
emotions whether of sympathy or of sorrow; and 
hence we can bear to witness or to contemplate the 
havoc that is annually committed in the meadow or 
in the corn-field, or in the wood or forest, without 
having our feelings outraged or our sympathies ez- 
dted; though we cannot bear either to witness or 
to contemplate the pains and sorrows of sufferiig 
animals, but with the tear of sympathy or the cry 
of commiseration. o a 

From the above premises it follows irresistibly, 
that plants, though exhibiting indubitablenudications 
of such tissual and organic susceptibilities as are 
proper to their rank in the scale of being, do not, 
after all, exhibit any satisfactory indications of the 
sensible or voluntary susceptibilities of animals, and 
do not, in fact, either feel, or will, or desire, or de¬ 
sign. The movements which they display are sin¬ 
gular, iudeed, and surprising, but they are not such 
as evince any legitimate e\:dence whether of sensa¬ 
tion or of intellection. These are attributes that 
reside only in animals, and that Teach their highest 
degree;.onlv in man. 


MANUFACTURE OF CHAINS. 

At what period, or under what circumstances, the 
manufacture of the common kinds of useful chains 
commenced in this country, we cannot accurately 
determine. Our countrymen have long been re- 
norned abroad fdr the fabrication of curious chains, 
or strings of twisted wire, to which watches, tweezer 
cases, and trinkets in general used to be suspended 
These articles were prized and imitated by foreigners 
as the English chain. Of late years, and in various 
countries, an endless variety of fancy texture^ 
.made of difl'efent kinds of wire, hiyx successivc/y 
made their appearance, the enumeration or descrip¬ 
tion of which would be almost as difficult, as in 
general an amateur attempt to imitate the chains 
themselves would be unsuccessful. 

Perha|iS one of the simplest and almost the 
weakest forms of chain^Ms that, the links of which 
are composed by bending a bit of wire into a sort 
of loop at one end, and bending the other end in 
like manner, only that the loops make right angles 
.with one Another. This is the brass usually 


connected with the smaller Iscales in retail shops. 

it’d for weighing 
It is not very 
chain, the wire 



composing t^he links of whr h is hooded or twisted 
at the ends, to give the greater istrength. It is, 
however, both less neat and less strohj^ than the 
links which are made of coils of wire, draws 


Made stronger, and ot iron, it is u» 
heavier articles, and as a dog -chain, 
different from anothen^lEiknown 


together in the middle, and then wrapped about 
with the wire. The next figures are chains made of 
wire: they are both of considerable antiquity. 



In the manufacture of chains for almost all t'le 
ordinary purposes to winch they are now applied,^ 
the links are eithef pieces of wire simply bent into 
the desired form, and the ends &f the material 
brought into such contact with the shank ulr with 
each other, th|it they maintain their connection ; or 
they are soldered togetlir r ; or, lastly, they are 
welded in the usual manner of uniting pieces of 
iron. 

Instead of forging the material for the link out 
of a light bar of square iron, as was the practice 
formerly, the general course is to use round iron,^ 
which is Teduced exactly to the size required b;,' 
being passed through grooved rollers. The workl 
man takes a rod of this iron heats it in his hearth 



MAGAZINE OP SCIENCE 


285 


to a cherry redf and then withdrawing it, he places 
it upon a chisel, and measuring the length requisite 
to form a link, gives it a stroke with his hammer, 
and bends it into the shape of a U. Then taking 
hold of tRia half-formed link with his tongs, he 
inserts if again in the fire; ^and having brought both 
points to % welding heat, he uifltes them by 4am- 
inering on the beak or point of his anvil, taking up, 
of course, as he proceedif, in every case the link 
last formed, which, for the convenience of catching 
easily, he hangs upon the beak or* point of his 
^nvjl, while he heats and bends the iron for the 
%ezt link; so in succession ^ith each, until 
his chain be of the length required. The dexterity 
with which a clever workman performs this process 
of linking common light chains, can only be con¬ 
ceited of aright by those who have either witnessed 
this or some similar manufacture. 

The most common font of the link in chains for 
ordinary purposes is that of an oval, the stress 
being, of course, always in the direction of its 
longer axis; this form, however, is varied according 
to circmnstances, and as lightness or strength bee 
comes indispensable. In the* former case, as for 
traces, the links are generally made considerably 
oblong; whereas in crane and similar chains, the 
ovate form is contracted in length as much as is 
compatible with the ttec motion of the links in each 
other. It must be obWous that in common chains, 
which are continually in use, the principal wear 
will be on the inner suuSi||e of the extremities, where 
the links are in contact, am^ith considerable motion 
when the chain is in use; and hence it wij| no un¬ 
common thing to see cart traces worn quite through 
at the end8„while the sides were nearly as stout as 
wl;gn first made. To remedy this evil, a ^ry simple 
alteration w||i made; 4he link, instead of being of 
uniform substance, as heretofore, was: made thicker 
at the exflre'mity of the oval,*and thus the dura¬ 
bility of the chain was indefinitely increased. As, 
however, this method added much to the labour and 
consequent expense of the article so made, when 
wrought by the hammer in the ordinary manner, 
Mr. Hawks, a metropolitan iron master, who in¬ 
troduced this improvement, obtained aqpatent for 
manufacturing chains of this description out of iron 
drawn into the proper form by being passed through 
rollers, the grooves in which were deeper and shal¬ 
lower, at distances answering to the circumference 
ctf a link; so that th^ maker had merely, as in the 
clt^/Sr round gods, to cut off and weld the links in 
th^sual manner. These knotted chains, as they 
are c&Tled, are now made by all the chain-makers. 

The heaviest traces, and they are generally of the 
make just described,—are those used with the Lon¬ 
don dray-horses ;* the next sort by the Suffolk and 
Norfolk farmers, for plough traces; and a still 
lighter kind, called the Edinburgh traces, are used 
by the Scotch. The Yorkshire traces are mostly 
of smaller links of the ordinary kind, made out of 
common round iron. Cart traces are generally 
about ten feet in length, and weigh, according to the 
strength, from ten pounds to eighteen pounds per 
pair. Halter-chains, those used with bridles, and 
others connected with horses used in husbandry, have 
generally the links twisted, for which^no particular 
reason, beside the fancy of the parties, seems to be 
assignable. The back-band,’’ as the carters de- 
signate the chain which, passing over the saddle of 
Whe horse, supports the shafts of the vehicle, and 
partially the load, is always twisted, and made flat and 
square ; it is composed of a double series of links, 


the whole being, when united, heated in the fire; 
and after being twisted through the entire length, 
it is hammered into the square form on the anvil. 

Ropes have given way to chains less generally in 
the working of pits than where both are used fof 
most other purposes. The reason is, that the chain 
is supposed to break without giving warning, whereas 
the wear and faults of the rope are generally noticed 
in time to forestall the danger. Beneath are chains 
used in collieries: the last of these is a sort of metal 



rope, intended to answer the purposes of a hempen 
rope in the working of mines; also for wells and 
cranes. It was first made in 1790, by Mr. W. 
Hancock, of Bingham, near Nottingham, and a 
premium of fifty guineas was presented to him for 
his invention. It is made of wire three-eighths of 
an inch thick, twisted into coils. The first of these 
on the smallest scale represents the chain found in 
the inside of a common watch. The next cut shows 
a bar chain, similar in principle to it; it was, in 


1805, the patent right of William Hawks, a Dur¬ 
ham iron manufacturer, whose invention consisted 
in making chains by cutting the links out cf a flat 
bar by means of a fly press and proper dies, and 
then fitting into the holes bushes or thimbles to 
give them greater strength. A few years afterwards 
another patent was granted to a Staffordshire iron¬ 
master, of the name of Smith, for producing links 
of a similar form by means of rollers. 

Litterly, the use of ropes has been largely super¬ 
seded by the adaptation of chains, not merel]^ for 
cranes, hauling purposes, &c., but especially for 
cables; large manufactories for chains of this des¬ 
cription having been established in London, Liver¬ 
pool, Hull, Bristol, and other ports. The use of 
the best material for this purpose had become so 
important to «the shipping interests, that when, in 
1825, Mr. fiuskisson proposed in parliament, a 
reductionjof the import duty on foreign iron, he 
laid especial stress on its indispensability in the 
manufacture of iron cables, which had of late come 
into very general use in our ships. The honorable 
gentleman observed, that mixture of Swedish 
iron was considered of great advantage; and those 
cables in which it was used were considered best. 
Here, then, (argued the speaker), a most important 
benefit to our.naval interests might be counteracted 
or prevented, by continAng the present high duties; 
the reduction of^the duty on this article was on 
every account desirable.” 

TTo ^ continued.) • 
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SHOWERS OF FLESH AND BLOOD. 

SoMB literary work at Nashville, called the Ban¬ 
ner/’ in the State of Tenesee, in the United States, 
liaB a terrific article under the above fr(|htful head¬ 
ing, exciting a more staring wonderment in the 
natives there, than the bloody or ** red did 

in a recent sketch of the Arctic tegions, which latter 
wonder was accounted for by the most simple and 
natural means. 

So have the showers of blood,” &c. been ex¬ 
plained away by a neighbour at Alexandria, as the 
larvs of insects, particularly the species Leepidoptera 
(butterflies). 

We will for a moment put the shower of ” flesh” 
on one side, that being only the gamieh of the dish 
of horrors. 

There is a prolific species of the butterfly on large 
continents, which, when they emerge from the pupa 
or chrysalis state, discharge a reddish fluid; and 
where they are found in great numbers, a consider¬ 
able extent of ground may have these red spots, 
exhibiting the appearance of the traces of a night 
shower. This is no recent discovery. Sleidan, as 
far back as 1553, describes a multitude of butterflies 
which swarmed through a great part of Germany, 
sprinkling plants, leaves, &c« &c. with bloody 
drops, as if it had rained blood. Reaumur gives a 
further notice of it, as occurring in t^ie suburbs of 
Aix, in 1608, when a wide breadth of land was 
sprinkled in, the same manner. A ” great sensa¬ 
tion” was the first consequence, till a Mr. Pierese, 
a philosopher of the vicinity, explained the true 
nature of the phenomenon: a chrysalis, which he 
had preserved in his cabinet, disclosed the secret. 
Hearing the fluttering of the insect, when it had 
arrived at its mature state, he repaired to the spot; 
he .opened the box, and the animal flew out, leaving 
a red spot behind it. He compared this with other 
of the ” bloody shower,” ana found them exactly 
alike; but in this latter case, at Aix, the spots were 
chiefly found in comers and cavities, where rain 
could not very conveniently come, and in such 
places as the insects sought as a refuge. But a 
very little does with which to start a good story of 
this sort. 

Those who may wish for further information on 
this subject, in connexion with the amusing history 
of that happy fluttering and changeful being of the 
winter’s death and the summer’s resurrection,^with 
angeb’ wings into sunny skies—the butterfly,—may 
consult Comstock’s ” Physiology,” and No. 74 of 
the ” Family Library.” 

The ” flesh” alluded to in the Nashville story, 
in order to render the monstrosities en mite, was 
most likely a part or portion of some insects that 
perished in the process o{;traiisformat||m. 

MACHINE FOR DRIVING PILES. 

A MACHINE for driving a doable row of piles, which 
was constructed at Utica, in the United States, and 
recently brought over to this country, is now in 
, operation at Smith’s timber wharf. Pedlar’s Acre, 
where it can be seen driving the piles for the cause¬ 
way and abutment on the Surrey side of the New 
Uungerford Market Bridget now in progress. The 
hammers, or weights, or as they are more usually 
called by the pile-drivers ” the monkeys,” are ele¬ 
vated tp a height of thirty.flve feet or thereabouts, 
along grooves in perpendicular leaders, by means of 
a locomotive steam engine of teii-horse power, fixed 


on a platform, on which the whole of the machinery 
is placed. The power of the blow given by each of 
these hammers exceeds six hundred tons, and drives 
a pile of twenty-seven feet long, and as thick as the 
thickest piles used im embankments and Ifor coffer¬ 
dams, nearly its whole length into the earth.r in about 
eighr minutes, or perhaps less. It driv^y two piles 
at the same time. A circular horizontal saw is 
worked by the engine, wfiich, in a few seconds, cuts 
the tops of the piles even, and enables the trucks, 
or small wheels on which the platform is supported, 
to come forward as fast as the piles are driven, and ^ 
cut them even at the top ; the platfor a is propeller., 
by a one-horse power by the engine. The power of 
this machine is astonishing, and requires to be seen 
to be fully estimated. It is an important application 
of steaf.n power, likely to produce very beneficial 
results in public works, in the formation of sea 
banks, and in all operations on a large scale where 
rapidity of execution and precision are required. 
The machine was used in America for driving piles 
for rail-roads; and travelled by its own power up- 
'Tards of two hundred miles, driving piHjs, and 
making its own road through swamps and districts 
heretofore impervious. It is patented in this country, 
and also in the United States. The machine hos, 
moreover, the power of drawing piles out of the 
earth as quickly as it drives *{Lcm in, and can be 
applied to the raising of blocks of stones, and all 
heavy weights that require an extraordinary power. 
—TYwictf. 

BIRDS, 

IN REFERENCE TO GARDENS. 

Birds ar&» upon the whole, much more beiieflci:d 
than injurious to gardens; |iml being also larger 
animals andinore familiar to every person living in 
the country than insects, very little requires to be 
said respecting them. We shall briefly notice the 
commonest English birds of the different orders ; 
taking as our guide Jenyns’ Manual of British 
Vertebrate Animals,^ 

Rapthren {Seizers ,)—Biros with feet formed for 
grasping food, entirely animal substances. This 
order includes the eagle and falcon, which may be 
considered injurious to gardens by scaring away 
other birds which are useful. It also includes the 
sparrow-hawk, which preys upon the smaller birds 
and quadrupeds, and also on amphibim ; on which 
account it may be considered partly injuriqus J 
partly useful. This may also be said of the k te. 
The icestril, or wind-hover hawk is pecij[liarl;' valu¬ 
able for killing beetles, and it also destroys slugs 
and snails. It is peculiarly fit for a garden, because 
cats dare not venture to attack it? The white owl, 
or barn-owl, with tawny yellow plumage, white 
underneath, is one of the most valuable birds of 
this order, because it feeds principally upon mice, 
snails, and slugs, find occasionally devours otlier 
small animals, such as rats, and sbmetimes, but 
rarely, fish. It is common in every part A the 
kingdom; it comes abroad about sunset, and collects 
its food during the night. It may be known from 
the tawny owl or wood-owl by screaming in its 
flight, but never houting like that species. If 
this useful bird caught its food by day,” Mr.Water- 
ton observes, ” instead of hunting for it by nigl>t, 
mankind would have ocular demonstration oi^ its 
utility in thinning the country of mice, and it would^ 
be protected and encouraged everywhere. It would 
be with us what the ibis was with the Egyiflians. 
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When it has young, it will bring a mouse to the 
nest about every twelve or fifteen minutes. But in 
order to have a proper idea of the enormous quantity 
of mice which this bird destroys, we must examine 
the pelletsVhich it ejects from its stomach in the 
place of^its retreat. Every pellet contains from 
four to seven skeletons of mice. Qn sixteen months 
from the time that the apartment of the owl on the 
old gateway at Walton Hall was cleaned out, there 
has been a deposit of above a bushel of pellets.’’ 
The tawny owl, with reddish brown Rummage, is 
found only in woods, where it builds in the hollows 
old trees, q| amongst ivy. It preys upon variouss 
small quadrupeds and birds ; it comes abroad only 
during the night, and has a clamorous and hooting 
note. By destroying small birds, this owl becomes 
injurious to the gardener as well as useffl, and 
therefore he ought chiefly to encourage the bam-owL 
For this purpose a picturesque tower might be 
formed in some retired situation in the flower-garden 
or shrubbery, or on one of the angles of the kitchen- 
garden waU> like a watch-tower, where it would 
prove Qinamental; and a brood of ytung owli^ 
might be brought to it, and supplied abundantly 
with mice till they were full-grown, and able to 
provide for themselves. The time to procure the 
young birds is about the end of April; or the eggs 
might be procured and hatched in the bark-bed of 
the stove, &c. There are some other species of owl 
occasionally found in England, but they are too rare 
to be of any practical jufg. 

Insessores (Perc^er^T^^irds with feet adapted 
for perching: food, chiefly insects and the smaller 
quadrupeds, but partly fruits and seeds. This order 
includes a number of birds which are interestiDg to 
gardeners. The shrikea, of which ther# are two 
sp^es, feed on small b||ds,mice, snails, and insects. 
The fly-cateffers feed on insects taken the wing; 
and amon^these the cultivated wr hive-bee does not 
escape. The water ouzel feeds on aquatic insects, 
and is capable of diving for them. The. missel- 
thrush lives on insects and berries, particularly on 
those of the mistletoe. The fiel^-fare feeds on haws 
and other berries, and also on insects and worms. 
The song-thrush feeds on berries, insects, gnd snails; 
as does the blackbird and the redwing. The red¬ 
breast feeds on insects and worms; and also, when 
the food is scarce, on seeds or crumbs of bread. 
The black-cap lives chiefly on insects; the wag-tail 
on aquatic insects. The titmouse lives chiefly on 
i^c^but will also %at seeds. The greater tit- 
m^tSCwhen Mird pressed for food, lives upon the 
honfty.J)ee; and, according to Mr. Main, sometimes 
destroys grSat numbers of them. The bird seats 
himself at the door of the hive, and taps with his 
bill to provoke liie bees to come forth. The first 
bee that comes out is instantly seized by the middle 
and carried oif to a tree, and there beaten against 
a branch till it is nearly dead. The bird then se- 
parates the head and thorax, •which it swallows, 
from the abdemen, which it rejects, as containing 
the slirg, and then flies back for another victim.” 
The bearded titmouse, an inhabitant of fenny dis¬ 
tricts, lives on snails and other land molluscse. The 
lark feeds on insects and small seeds. The Cirl 
bunting, found in Devonshire and sogie of the ad¬ 
joining counties, is said to feed on the berries of the 
Soldnum Dulcamara. The chaffinch, the house- 
sparrow, the tree-sparrow, and different other species 
i^belonging to the genus Fringilla, feed on insects and 
seeds; sometimes on berries; and when food is 
searce, on the^buds of trees. They also eat the 


anthers of crocuses and other spring flowers. In 
severe winters the buds of the gooseberry and cur¬ 
rant tribe are sometimes devoured by the common 
house-sparrow ; and this even in the neighbourhood 
of London, ^here it might be supposed this bir# 
would find food at all seasons. The bullfinch, cross¬ 
bill, and starling, live on insects and worms, and 
occasionally grain. The raven lives on mice, rats, 
poultry and other animals, as well as on carrion. 
The carrion crow and the hooded crow have similar 
habits. Mr. Watertou considers the carrion crow 
as merely a variety of the raven ; ” he rises long 
before the rook^and retires to rest later than that 
bird. Indeed, he is the first bird on wing in the 
morning, and the last at night, of all our nodtmi- 
gratc^, diurnal British birds. He feeds voraciously 
on ripe cherries, and in autumn eats walnuts; but 
he destroys many worms and caterpillars; though 
when his young are in the nest, he seizes game and 
yeung poultry wherever he can find them.” Tlie 
rook lives principally on the grub of the cockchafer, 
the wireworm, and other insects; but will occasion¬ 
ally devour com ; and, during the winter season, is 
very destructive to turnips. The jackdaw, the jay, 
and the magpie, feed on a great variety of animal 
and vegetable substances. The woodpecker of which 
there are several species, feeds on ants and other 
insects; more especially on the larva of the timber¬ 
eating specieai which it extracts by means of its 
long tongue, a^r having perforated the wood with its 
bill. ” Neither the titmouse nor the woodpecker,” 
Mr. Waterton observes, ” ever bore into the hard and 
live wood.” The wryneck lives principally on ants; 
and the common creeper which is generally dispersed 
through the country, and is remarkable for the great 
facility with which it climbs up the trunks of trees, 
feeds entirely on insects. The nuthatch lives oc¬ 
casionally on insects, but principally on nuts; which 
it breaks with its bill after having firmly fixed them 
in the crevices of old trees. The cuckoo feeds 
principally on caterpillars and other insects. The 
swallow and the martin feed entirely on insects taken 
on the wing; they appear about the end of April or 
beginning of May, and depart in October. The 
goatsucker lives on insects, particularly on cock¬ 
chafers, which it seizes on the wing, and on butter¬ 
flies ; but this bird is more frequently found in solitary 
woods than in gardens or frequented places. 

The greater number of birds which frequent gar- 
den8%elong to this order; and while they do good 
by devouring insects, snails, and worms, they^re 
also to a certain extent injurious, by eating fruita 
and attacking newly-sown or germinating seeds. 
The singing-birds are the best for destroying soft- 
winged insects, such as moths and butterflies. Of 
all the birds of this order, perhaps the hedge-spar¬ 
row is the mOlt harmless, ^nd the house-sparrow the 
most mischievous. Tlie former lives upon the seeds 
of weeds cp: other plants that lie upon the surface of 
the ground, and it rarely attacks buds; while the 
house-sparrow scratches up newly-sown seeds and 
crops the tops of seedling plants when they are just 
penetrating through the surikee of the soil, such as 
peas: it also eats the smaller fruits, and, when other 
food is wanting, attacks buds. The robin devours 
currants, more especially about the time the young 
robins leave the nest, in^une, when the currants are 
beginning to npen. BI^kcapB, whitethroats, and 
bullfinches, eat currants, strawberries, and raspber¬ 
ries ; and of the latter fruit, bullfinches are parti¬ 
cularly fond. Oooseberries, being toolargtf for the 
soft-billed birds, as soon as they ripen are attacked 
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by blackbirds and thrushes; and the fondness of 
these birds for ripe cherries has long been notorious. 
The wren and the fly-catcher are purely insectivo¬ 
rous ; and the tomtits, though they sometimes destroy 
r buds, yet are far more useful than ii^urious, from 
the number of caterpillars which they devour. 

Rashrea^Scratchers ),—Birds with feet not formed 
for scraping: food, chiefly seeds and terrestrial ver- 
mki. The ringdove, and different other species of 
doves, live on all kinds of grain and seeds, and, 
during severe weather, on the leaves of turnips and 
other cultivated plants; and some of them occa¬ 
sionally eat the smaller snails and slugs. This is 
the case with the domestic pigeon ; though it more 
frequently lives on peas and grain. The turkey 
lives on snails, slags, worms, lizards, frogs, and 
terrestrial insects, together with corn and seeds of 
almost every other kind. The peacock lives on 
similar food, and will even attack small snakes. 
The Guinea pintado, the domestic cock, and the 
pheasant, are omnivorous, eating roots as well as 
animals, fruits, and seeds. The corn of Ranunculus 
bulboaus, where it abounds, is greedily eaten by tlie 
pheasant. The grouse frequents woods of pines, 
birch, and juniper, and feeds on the berries of the 
latter, and on the buds and tender spray of the two 
former. The black grouse feeds on berries, and on 
the tops of heath and birch. The common partridge 
feeds on seeds and insects, and es()ecialiy on the 
pupae of ants. Few of these birds concern the 
gardener, except the turkey, peacock, and pheasant, 
which may be useful in pleasure-grounds in picking 
up vermin. 

MEMORANDA. 

The Common Waieh^ it is said, beats or ticks 
17,160 times in an hour. This is 411,140 a day, 
and 150,424,560 a year, allowing the year to be 
365 days and six hours. Sometimes watches will 
run, with care, 100 years. In that case it would 
last to beat 15,042,456,000 times I 

Putridity of Meat .—Until the experiments of 
the celebrated Italian physician, Redi, who died in 
1697, insects were supposed to be engendered iti 
putridity, and not by their own species. The cor¬ 
rection of this error first led batchers and house¬ 
keepers to guard meats from flies, by defending 
them with gauze coverings. The most important 
of Redi*s experiments was the following:—tie put 
BOipe meat and fish into a large vessel, covered with 
very fine gauze, which he also put into a large box, 
covered with same gauze, that the air might 
penetrate to the meats while it remained free from 
the intrusion of insects. On these he did not sec 
a zingle worm, but frequently saw the little crea- 
tuies writhing about on the outer gtfuze, trying to 
make their way through end it was with difficulty 
that he was once quick enough to prev/^nt two of 
them from falling on the meat, for they had got 
their bodies half through the inner gauze. He also 
observed the flies, attracted by the meat and unable 
to make their way to it, drop their eggs upon the 
gauze ; some of them alighting upon it, others 
hovering in the air daring the operation; and he 
perceived that each left six or seven eggs at a time. 
This was the point he wished to ascertain ; and he 
had now discovered that insects supposed to be en¬ 
gendered by corruption were, in Reality, propagated 
by their ovm species. During Uie course of these 


experiments, Rfnli ascertained the curious fact, that 
when the common day-fly dies, it serves as a nest 
for its own species equally with any other kind of 
dead flesh. 

Draft in Chimneys .—When a fire is 'lighted in a 
stove-grate, the air in the chimney over it becomes 
headed by the fir^, and therefore lighttitr than the 
external atmosphere, and consequently it ascends. 
Thus is produced uhat is called a draft in the chim¬ 
ney, which is merely the upward current of air pro¬ 
duced by the ascent of the heated air confined in 
the flue. When a grate has remained for some^ 
ctime without having a fire in it, the chimney, grat , 
Ike. become cold, and when the fire is first lit, it 
does not heat the air fast enough to produce a cur¬ 
rent necessary for the draft; and as the smoke will 
not asi;end, it issues into the apartment. This ef¬ 
fect is often attributed to the supposed foulness of 
the chimney, instead of Che above cause; for after 
the grate and flue become warm, the draft is re¬ 
stored, and the chimney ceases to smoke. 

DurahiMy of Bricks.—Kn impression exists in 
i^eference \o the want of durability in bricks, as a 
building material, of,the correctness of which a little 
reflection will convince us there is some doubt, pro¬ 
vided they be properly made. So far from being 
the most perishable, they are the most durable sub¬ 
stance ; and the bricks of Niveveh and Babylon, in 
the museums, show that they were selected by the 
ancients as tlie most lasting material. Plutarch 
thinks them superior in c^i, 7 ?bility to stone, if pro¬ 
perly prepared ; and admitted that the baths 

of Caracalla, those ot Titus, and the Thermae of 
Diocleslan, have withstood the effects of time and 
Are better than the stone of the Coliseum, or the 
marble ct the Forurn of ^rajan; yet the bricks of 
Nineveh and Babylon (and. some of those of'the 
Romans alio) were only sun-dried—not baked or 
burned, as the moifern practice is. \ 

Oryanic Remains .—An interesting discovery has 
recently been made in Mr. Brewer’s quarry, in 
Boxflcld, Box, of fossil bones, which were found in 
a cavern, seventy feet under the surface, and have 
the same appearance as the freestone, or oolite, but 
are much,lighter ; they are numerous, and amongst 
them the vertebrae are very dibiinct, and some large 
bones like legs, and a head, but there is nothing to 
indicate that they belong to any existing species. 
Nothing of the kind has ever before been found in 
the locality, nor in cutting the Box tunnel, thoup^h 
Bpecimeus of vegetables and hsh have been fgun^' an 
the inferior oolite, aud the clay on which''it .Was 
recumbent. 

A vessel has been constructed by a' company in 
Louisania, to be propelled by carbonic acid gas, on 
the principle discovered by Tellelieii and Faraday ; 
the acid being generated in a liquid state, under 
great pressure. The invention consists in having 
two Urge gas generators, on the same plan as that 
of Tellerin, which a; e supplied with sesqui-carbonate 
of soda and sulphuric acid. A fe<^ drops of the 
liquid carbonic acid produced by the mixture ofMhese 
substances are allowed to drop alternately before 
aud behind the pistons of an engine, contrived like 
those of a steam engine, and as this liquid acid is at 
a ptessure, of at least 93 atmospheres, its great 
expansion gives motion to the engine. By this means 
of propelling ships, a few tons of sesqui-carbonate 
of soda and sulphuric acid, would be sufficient for a 
voyage across the Atlantic .—he Fanal. 
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WAQSTAPP'S^ AIR-PUMP, 
the circumstance of seeing a receiver 
thrown off the plate of an air-pumpr through a slight 
inistake or miss-turn pf the tap^ I w&i led to think 
about constructing an air pump that would prodpce 
a Tacuuiri by a single moveroenti and not be liable 
to such mistakes: ,I have at length accomplished 
my object, and, although it ia on a very small scale, 
the effect produced fully answers my expectation. 
If the following description meets your approbation, 
by giving it a place in the Magazine you will 
oblige yours, ^ p. wagstafp. 

Jffanohaivr. 

The stand is a piece of mahogany, 7^ inches by 5^, 
into which are fixed four uprights; at the height of 
7 inches is another stout piece of wood, 5 inches by 
4; on the centre of this stands the cylinder, 3 inches 
high, bore, open at bottom; the top is closed, 
and furnished with a tap, the construction of which 
is seen at Figs. 2 and 3; on the top of this ia screwed 
, the pump-plate, 5 inches in diameter. Two inches 
above the stand ore two cross-pieces, (the front one, 
and the handle by which the pump is worked being 
Tcmoved that the other parts may be seen,) through 
which passes a spindle ; on this is a crank of 1 inch 
eccentricity. The centre of the crank is perpen¬ 
dicular to the centre of the cylinder. The crank 
toarries a collar, to which are screwed two connect¬ 
ing rods; these take hold of the piston-rod just 
below the piston ; they work on each side of a stud, 
through which the piston-rod works, and is thus 
kept perpendicular. The ping of the tap projects 
•over the top of the cylinder, and on it is a lever: 
at 1 inch from the centre of the tap is a pin with a 
•small friction roller—this is moved from side to side 
by the long lever which is centered at A. B is a 
pin in the side of the crank. Now suppose the 
crank and piston to be at the top, and the tap in 
the position seen at Fig. 2 ; tbe piston is then drawn 
4own, and the air in the receiver expands to fill 
the cylinder. When the crank gets near the bottom, 
the perpendicular motion is inconsiderable, but the 
horizontal motion is sufficient to move the lever 
about an inch by the pin B catching on C, which is 
B,projection inride the lever. The tap is now in the 
.position seen at Fig. 3. The passage is now cut off 
from the pump plate, and another opened to the 
atmosphere. The piston is now raised,* anS drives 
Mt'the air; when the crank is near the top, the pin 
B meets D; another projection inside the lever 
^ it ^out an inch, moving the tap to its former 
.position. Thus the operation is continued at pleasure. 

The ways in the tap are small, that they may 
retain as little air as possible, ^nd that a small 
movement may shut one way from the other. 

SLIDE OF 

AiroMosT the forests which dank many of the lofty 
.fountains of Switzerland, some of the finest timber 
>4f&and in poskions almost maccessible. Theex- 
pwpise of roads,, even if it were possible to make 
4ham,m each sitnations, would prevent the inhabi* 
^ deriving any advantages from these almost 

icazhaaa^hle supplies. Placed by Nature at a .eon- 
fidafable plyvation abovG the spot at whiph they can 
.be Qiada uteof^ they are precisely in fit^cirettm- 
ftaijees.;fi}r the application clf macUnei^* to, their 
yrameffll; aii4 tbe inhabitant! avail them#elvef of 
the fiiroe of fratitjr to relieve them ffout some por* 
tiQnof>lg>bimr.,v . 

a£[ the SUde of 


AIpnach was the most eonsideraUe, from its great 
length, and from the inmost inaccessible position 
from which it descended. The following account of 
it is taken from Gilbert’s Annalen, 18 (9, which is 
translated in the second volume of firewater’s . 
Journal 4 • ^ 

^ For many centuries, the rugged flanks and the 
deep gorges of Mounts Pilotus were covered with 
impenetrable forests; which were permitted to grow 
and to perish, without being of the least utility to 
man, till a foreigner, who bad been conducted into 
their wild recesses in the pursuit of the chamoii^ * 
directed the attention of several SwAs gentlemen (o 
the extent and superiority ^f the timber. The most 
skilful individuals, however, considered it quite im-* 
practicable to avail themselves of aueb inaccessible 
stores. It was not till thc»^'cnd of 1816, that M. 
Rupp, and three Swiss gentlemen, entertaining more 
sanguine hopes, purchased a certain extent of the 
forests, and began the.construotion of the slide, ' 
which was completed in the spring of 1818. 

The^Slide of AIpnach is formed entirelv of about 
25,000 large pine tyees, deprived of their and 
united together in a very ingenious manner, without 
the aid of iron. It occupied about 160 worlu||en 
during eighteen months, and cost nearly 10o!l||p 
francs, or 4,250/. It is aVout three leagues, or 
44,000 English feet long, and terminates in the Lake 
of Lucerne. It has the form of a trough, about six 
feet broad, and from three to six feet deep. Its 
bottom is formed of tfiree trees, the middle one of » 
which has a groove cut out in the direction of its 
length^, for receiving small rills of water, which are 
conducted into it from various places, for the pur¬ 
pose orJiminishing the i^riction. The whole of the 
slide is sustained by abouk 2,000 supports; afid in 
many plam it is attached, in ,a very ingenious 
manner, to the nigged preripim of gtmite. 

The direction ^ the slide it sometimes straight, 
and sometimes zig-xag, with an inclitiation of from 
10" to 18". It is often carried alofig the sides of 
hills and the flanks of precipitous rocks, and some¬ 
times passes over their summits. Occasioually it 
goes under ground, and at other times it is con¬ 
ducted over the deep gorges te scaffoldings 120 
feet in height. 

The boldness which ebaraoterises this work, the 
sagadty and skill displayed in all its arrangements, 
have excited the wonder ^f every person.who has 
seen it. Before any step could be taken id its 
erection, it was necessary to cut several thousand 
trees to obtain a passage through tbf- impenetrable 
thickets. All these difficulties, however, were sur¬ 
mounted, and the engineer had ^ last the satisfaction 
of seeing the trees descend from the mountrin witH 
the rapidity of lightning. The larger pines, which 
were about a hundred feet long, and ten inches thick 
at their smaller'^tremity, ran through the spaee of 
three leaguee, or nearly nine in twa fnSmStge 
4mA a half^ and during their deaceut, they appear^ 
to be only a few feet in length. T^ arraagemqnta 
for this part of the operation were extremelj simple. 
From the lower end of the slide to Ufiper 
where th^ trees were introdqoed, vtorkmen wel-e 
potted at regular distancea, and a« soon as every 
tiling was re^, the workman at the lower end of 
the slide cried out tp the €tii6abovehim,.r*^ Zwoftex” 
(Let go). The cry was vepuated/from one to aho-> 
tber, and reached the top ihn slide in. three 
minutes. The workmen at the top of the s^ide then 
cried out to ihe one below hbta|. “ (It 

comes), god the tnee wai/lnitimtiy liuui^ 
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the sUttey preceded by the cry which was repeated 
from post to post. As soon as the tree had reached 
the bottOQiy and idonged into the lake, the cry of 
Ldehez wse repeated as before, and a new tree was 
launched in a similar manner. By these means a tree 
descenddd gvery live or six minute^ provided no acci¬ 
dent happened to the slide, which sometimes took 
place, but which was instaatly repaired when it did. 

** In order to show the enormous force which the 
trees acquired from the great velocity of their de¬ 
scent, M. Rupp made arrangements for causing some 
die trees to spring from the slide. They pene-^ 
trated by tbeiAhickest extremities no less than from 
eighteen to twenty-four feet into the earth; and 
one of the trees having by accident struck against 
another, it instantly c)eft it through its whole ]pngth, 
as if it had been struck by lightning. 

** After the trees had descended the slide, they 
* were collected into rafts upon the lake, and con- 
ciheted to Lucerne. From thence they descended 
the Reuss, then the Aar to near Bragg, afterwards 
to Waldshut by the Rhine, then to Baslcr, and even^ 
JO the sea when it was necessa^. * 

It is to be regretted that this magnificent struc¬ 
ture no longer exists, and that scarcely a trace of it 
is to be seen upon the flanks of Mount Pilatus. 

, Political circumstances having taken away the prin- 
source of demand for the timber, and no other 
K^^arket having been found, the operation of cutting 
^'and transporting the trees necessarily ceased.’’ 



ATMOSPHERIC REFRACTION AND 
REFLECTION. 

f Resumed 264, and concluded} 

So&E very ^ngular aiapearances occur from the 
accidental expansion or condensation or the strata 
of the atmcAphere contiguous t(f the surface of the 
earth, by which distant objects, instead of being 
elevated, are depressed. Sometimes, being at once 
both elevated and depressed, they appear double, 
one of the images being direct^ and the other in¬ 
verted. In consequence of the upper edges of the 
sun and moon being less refracted than Ihe lower, 
they often appear to be oval when near the horizon. 
The looming also, or elevation of coasts, mountains, 
and ships, when viewed scross the sea, arises from 
unusual refraction. Single and double images of 
objects at sea, arising j^m sudden changes of tem- 
peVature, whicl^ are not so sodn communicated to 
the water on account of its density as to the air, 
occur idora larely, and are of shorter duration than 
similar appearances on land. In 1818, Captain 
Scoresby, whose qjpservations on the phenomena of 
the polar seas are so valuable, recognized his father’s 
ship by its inverted image in the air, although the 
vessel itself was below the horizon. He afterwards 
found that she was seventeen ^miles beyond the 
horizon, and Ij^irty miles distant. Two images are 
sometimes seen suspended in the air over a ship, 
one direct and the other inverted, with their top¬ 
masts or .their bulls meeting, according as the in¬ 
verted image is above or bdow the direct image. 
Dr. Wollaston has proved that these spgjearanoeibare 
owing to the refraction of the rays through media of 
diflbrent densities, by the very simple experiment 
of looking along a red hot poker at a distant object. 

• Two images are seen, one direct and another in¬ 
serted, in consequence of the change induced by 
the heat in the ^density of the adjacent air. He 
produced Ihe sa&e effect by a saline or eaccharine 
bohsttoa with wuter and spirit of wine floating upon it* 


Many of the phenomena that have been ascribed 
to extraordinary refraction seem to be occusioneV 
by a partial or total reflection of the rajfs of light 
at the surfiu^ of strata of different densities. It, 
is well known, that when light falls obliquely upon 
the external surface of a transparent medium, as on 
a plate of glass, or stratum of air, one portion is 
reflected and the other transmitted. But when light 
falls very obliquely upon the internal snrfact*, the 
whole is reflected and not a ray is transmitted. In 
all cases the angles made by the incident and reflected 
rays with a perpendicular to the surface being equal. 
As the brightness of the reflected image depends 
on the quantity of light, those arising from total 
reflection must be by far the most vivid. The de¬ 
lusive appearance of water, so well known to Afri¬ 
can travellers, and to the Arab of the desert, as the 
Lake of the Gazelles, is ascribed to the reflection 
which takes place between strata of air of different 
densities, owing to radiation of heat from the arid 
sandy plains. The mirage described by Captain 
Mundy, in his Journal of a Tour In India,” pro¬ 
bably arises from this cause. ” A deep precipitous 
valley below us, at the bottom of which 1 had eeen 
.one or two miserable villages in the morningv'hore 
in the evening a complete resemblance to a beautiful 
lake ; the vapour, which played the part of water, 
ascending nearly half way up the sides of the vale, 
and on its bright surface trees and rocks being 
distinctly reflected. I had not been long contem¬ 
plating "the phenomenon, before a sudden storm 
came on and dropped a curtain of clouds over the 
scene.” 

An occurrence which happened on the 18th of 
November, 1804, was probably produced by reflec¬ 
tion. Dr. Buchan, while watching the rising smi 
from the cliff about a mile to the east of Brighton^ 
at the instant the solar disc emerged from the sur¬ 
face of the ocean, saw the cliff on which he was 
standing, a windmill, his own figure, and that of a 
friend, depicted immediately opposite to him on the 
sea. This appearance lasted about ten minutes, till 
the sun had risen nearly his own diameter above 
the surface of the waves. The whole then seemed 
to be elevated into the air and successively vanished. 
The rays of the sun fell upon the cliff at an inci¬ 
dence of 73^ from the perpendicular, and the sea 
was CQvered with a* dense fog many yards in height, 
which gradually receded before the rising sun. 
When extraordinary refraction takes place laterally, 
the strata of variable density are perpendicular ta 
the horizon, and if combined with vertical refrac¬ 
tion, the objects are magnified as when seen through 
a telescope. From this cause, on the 26th of July, 
1798, the cliffs of France, fifty miles off, were seen 
as distinctly fAim Hasting^as if they had been close 
at hand; and even Dieppe was said to have been 
visible in tfie afternoon. 

The stratum of air in the horizon is so much 
thicker and more dense than the stratum in the 
vertical, that the sun's light is diminished 1300 
times in passing through it, which enables ns to; 
look at him when setting without beiug^ dazzledw 
The loss of light, and consequently of heat, by the ^ 
absorbing powQjr of the atmosphere, increases with 
the obliquity of inddencS. Of ten thousand rays 
falling on its surfi^e,i‘8123 arrive at a given point 
of the earth if they faH perpendicularly; 7024 arrive, 
if the angle of diriictlon be fifty degrees; 2831, if 
it be seven degrees \ and only five rays will arrive 
through a horizontal stratum. Since so greflt a 
quantity of light is lost in passing through tte at- 
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inaspfaerei mtny edeatial objeoti naj ba altogethet 
Intmble from the plain, whidi may be eeen from 
elevated dtuatlona. Diminiahed iplendomr, and the 
/hbe estimate we make of distance froii^ the number 
oMntervening objects, lead us to suppose the sun 
and moon to be much lai^ger when in the horison 
than at any other altitude, though their apparent 
diameters are then somewW less. Instead of the 
sudden transitions of light and darkness, the re- 
dective power of the air adorns nature with the rosy 
and golden hues of the Aurora and twilight. Even 
when the sun is eighteen degrees below the horizon, 
a sufficient portion of light remains to show that, 
at the height of thirty miles it is still dense enough 
to reflect light. The atmosphere scatters the sun's 
rays, and gives all the beautiful tints and cheerful¬ 
ness of day. It transmits the blue light in greatest 
abundance; the higher we ascend, the sky assumes 
a deeper hue; but in the expanse of space, the sUn 
and stars must appear like brilliant specks in pro¬ 
found blackness. 


AQUA TINTA ENGRAVING. 

The art of engraving on copper* after the manner 
of Indian ink, by which happy imitations are made 
of figures that have been drawn with the pencil in 
Indian Ink, bistre, sepia, &c., paifflcularly those 
which are on a large scale. There are several sorts 
ef it. In the first, after the outlines of the figure 
have been etched, finely powdered mastic {colopho^ 
nium) is sifted over the plate, which is then warmed 
over coals, that the mastic may be melted. In tliis 
way, insensible spaces are formed between the par¬ 
ticles of mastic, upon which the nitric acid id after¬ 
wards to act. TJto work* then goes on as In the 
mezzo-tinto, only that the scraper is used in this, 
and the pencil in that; and all the places Where 
there is to be no work or shade, are covered with a 
thick black varnish, on which the acid does not act. 
The nitric'acid is now poured on, and left to stand 
as long as is necessary for the lightest shade—about 
five minutes. The light shades are now stopped 
but with varnish, and the acid allowed to act a 
second time, and this stopping out is continued till 
we come to the deepest shades, which are bit in last. 
This method is best for historical and architectural 
subjects; but in landscapes, ifl which the^trees 
require more freedom of the pencil, the second is 
used. In this, a good etching ground is spread over 
the plate, and covered by means of hair-pencil, 
with oil of lavender or oil of turpentine, to which 
lamp-black is sometimes added. The oil softens 
the ground, which may be wiped off with a fine 
linen doth, leaving all the marks made with the 
pendl apparent on the Copper. TMn, as in the 
first process, fine mastic is sifted over ^the, plate, 
melted in and etched. This operation may be re¬ 
peated many times, according as there are more or 
fewer tints in the original. By a happy union of 
both sorts, this style of engraving is carried to a 
high degree of perfee^on, and is pa^cularly adapted 
to^exprera^the coloring of the air, wbeje large sur¬ 
faces are often represented of one tint. In France 
and Suitserland, the rouktiB is used-r-a little wheel 
or roller of eteel, with a r^ugh surface and several 
prominenecff Chichi when it it ro^ed back and forth 
on the platd, deepens the excavations made by the 
acid. They hiois foukttes of all degrees of size and 
fineness, to make cfe^isper or tabre shallow imprea- 
sioos DU the|di^ Feott time to time, the partides 
aeparated by ms procesi are removed with a scraner. 


The aqua tinta mode was first introduced a short 
time since into Britain and Qermaiiy; and the 
British, particularly rince Gilpin brou^ the art 
into notice, have adorned their literary WqrJto in Ihia 


STEAM AND TH^ STEAM ENGINE. 

(Besumedfnm page 269.) 

From the time of Hero un^ a comparatively late 
period no improvement appears to have been made 
Jn the application of steam; yet if noting-can^ 
^ added to the history of this nfi^hty agents a 
slight interest is attached to the fact, that a know¬ 
ledge of its power was not extinct, some of its 
effects being dreaded by the lime burners of that 
periodL ** In the heart of some stones," according 
to Alberti, who wrote ii^l412, ** there are certain 
voids and concavities, in which air being shut up, 
does sometimes produce incalculable mischief; for 
when they come to be touched by the fire, and the 
^stone grows hot, it turns to eepour, and, J^ursting 
the prison in which it is confined, with a tremendous 
noise, blows up the whole kiln with a force alto¬ 
gether irresistible." 

The cause why so' many facts, known to the an¬ 
cients, and those of the power of steam among the 
number, should have been left unimproved for so 
many ages, is to be accounted for by the strange 
character of the philosophers of the period, in which 
profound knowledge vas blended with the grossest 
absurdities; when the mass of mankind, unable to 
appreciate useful inventions while in the infancy 
of them, w'ere led away by those gross impositions 
of priestdraft and self-styl^ philosophy which over¬ 
run the hal^civilized world ^or so mai^ ages. This 
state of thin^ is well exemplified in tEe life of Car- 
dw, who united thd' most transcendanti^ttainments 
with the most consummate quackery; profound 
sagacity with the weakest superstitioii; who is 
seen drawing on one page the Horoscope of Christ, 
and in another imploring his forgiveness for the sin 
of having eaten 'a partridge on a Friday, unfolding 
the mostabeautifnl relations in algebraic analysis, 
and foretelling from the appearance of specks on 
his nails his approach to some discovery; above 
all, eloquent in enforcing the obligations of a pure 
religion, and expressing the finest sentiments in 
morals, while his long life npis one continued exer¬ 
tion, grossly outraging both. Here this philoso¬ 
pher, juggler, and madman, is entitled to brief men¬ 
tion, from displaying in his writings a knowledge of 
what has been called the " capabilities" of steam, and 
more particularly with the fact cf a escttum being 
speedily procured by its condeneatian. He also 
early recommended that the heated fuliginous vapour 
" which escaped from every hearth should be turned 
to a more profitable accountand in a later book 
(1557) he gave a description and ru^p diagram of a 
machine, moved by heaM air, which, since hiatime, 
has received no improvement, althc^h much em¬ 
ployed, and well known as the moke^jaek. 

The next author who mentions the power of steam 
is Mathesius^a German, who, in a sermon preached 
in 1571, spoke of an apparatus giving an illustration 
of the " mighty effects which could be produced by 
the volcanic force of a tittle imprison^ vapour." 
Following in Che same track, about 1577 anothe^ ^ 
German writer substituted steam for air, in what is 
called the whirling ABolipile, as yre have slrhady 
more than once figured and descrinsd. Thesbm- 
trivances, however, possessed but little isveutoiiy 
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^Bovdty or tiliUtyt being but very slsglit moditottom 
of 1 tbm initrumentB kmg pr^oiudy suggested by 
Heroi as ffdU be seen by the bUowiag iUostcutioiia 
of toibe them. Still uiey are not to be neglected^ 
because they are steps in the history and application 
of this great agent— steam. ^ 

The celebrated Baptista Porta (1606), an Italian 
philosopher, inventor of tlfp camera obscura, was the 
author of several ingenious works^ and, among others, 
a commentary on the Fneumaticat^of Hero,’’ in 
whidi be describes and gives a drawing of a steam 
^/buntaint which wanted nothing but ** the idea of 
•such an'applcatiOD,” and the proportional ma^* 
nitude, to form a steam engine for raising water. It 
will be understood from the adjoining cut:— 



is a boiler, * in mhich steam is fftming; it 
passes by the pipe B^into the cisteri^C, closed at 
the top, .ma nearly Ailed with water; the pipe B 
coming aUbve the surface of tRe water. The steam 
from the boiler is thus conducted into the space 
above the water, and pressing on the water by its 
elastic power, forces it through the tube D. F is a 
pipe whereby fresh water maybe admitted to the 
cistern. The idea of Porta was neglected for ha\£ 
a century, till Kircher, in 1656, re-inventad the same 
machine, or appropriated it to his qwn merit. The 
following is the form given to Kircher’s steam foun¬ 
tain/and although^ it is neater in appearance than 
Porta’s, yet the identity of the principle of the two 
H very evident. A i| the boiler, C the steam-pipe, 
E the cistern,gmd O the jet of water. 



Itmay be, towever, that Kircher took bis inven¬ 
tion from De Caus or Branca, who published their 
Afisooveriea at the period interveniiig fhe 


time' c^.Porta and Kircher* The former of these 
philosophers, De CanSf like most other philosophers 
of this period, was struck witii the marvellous hy¬ 
draulic and^neumatic madiines of Hero, and aimed, 
as others, had done before him, to imitate them. 
One of these contrivances be boa given, as illustra¬ 
tive of the fountain; instead of the baU in Hero’s 
problem, De Cans substitutes a box for the water, 
with lenses inserted into its lid, to increase the sun’s 
heat by concentrating his rays; and in another dia¬ 
gram he places the glasses in a frame, and throws 
the sunbeams on the outside. The pipe going from 
the cistern to the heated vessel he ftumisbed with a 
valve, opening upwards, to prevent the return qf the 
water; another valve is placed in a pipe, hiding 
frmn the heated vessel, also to perform the same 
office. As might have been expected the effect is 
greatly enlarged in this improved apparatus. Hero 
was satisfied to make, the water he raised a smill 
distance fall in drops: De Caus elevated his to an 
imposing height, and it descended in copious jets. 



Another machine of a similar kind, described by 
De Caus, in 1615, is perhaps the first instance in 
which steam was proposed to be used as a moving 
power on a large scale, in the maimer in which it is 
now applied, namely, by its elastic force when con¬ 
fined. His theorem is, that water may be raised by 
the aid of fire higher than its own level; in lllus- 
tratjpn of which, he gives the following figure and 
description 
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Take a ball of coppert marked A, well soldered at 
evary part. It must have a vent hole, marked B, to 
put in the water, and also a long tube, w'hich is sol¬ 
dered into the top of tlie ball, and end ap¬ 
proaches near to the bottom without touching it. 
After filling this ball with water, through the vent 
hole, stop it close, and put it on the fire ; then the 
heat striking against the said ball will cause all the 
water to rise through the tube. The steam formed 
by the evaporization of* the water having no exit, 
will accumulate until it has sufficient elastic force to 
press on the surface of the water so strongly as to 
cause part of the water to ascend through the tube, 
and continuing the heat thus, all the water may 
be expelled, as De Ca.as says. ** This,’' says Farey, 
^Ms all that De Caus has left us on the subject of 
steam.’’ De Caus distinctly mentions this power as 
a means of raising water along with other plans 
which were in actual operation for that purpose, so 
that he must have considered it fit for purposes of 
utility, and thus very probably has given the hint to 
others. 

f To he continued. J 

STUTTERING; ITS CAUSE AND CURE. 

(From Elements of Physics.*') 

Stuttering, stammering, or hesitation of speech, 
are terms implying an interrupted articulation, ac¬ 
companied generally with more or less of straining 
and distortion of feature. It is remarkable with 
respect to this defect, that when the present work 
was first published, scientific or regular medicine 
had taught as yet no certain cure for it, although 
the frequent success of non-professional, and often 
ignorant individuals, by a mode of treatment which 
tliey solemnly bound their patients not to divulge, 
proved the cure in certain cases, to be both possi¬ 
ble and not difficult.—The author’s attention bad 
been drawn to the subject some years before, by an 
interesting case submitted to him, of sti'.ttering 
connected with other disease; and it was in ana¬ 
lyzing the subject with a view to the treatment of 
that case, that he framed the analysis of articulation 
contained in the preceding pages, and drew up 
a part of the additional observations which arc now 
to follow. A cure vras obtained ; but as the case 
possessed a favorable peculiarity in the powerful 
mind of the individual, to which the author aCtri- 
butad great importance, and as he had little leisure 
from his ordinary professional duties to pursue the 
subject, or to ascertain in what respects his plan 
might dilfer from that employed by the most suc¬ 
cessful of the practitioners who concealed their 
procee4ings, he gave bis remarks in former editions 
of this work, merely as continued elucilj/ition of the 
subject of s]ieech. lie is now, however, enabled 
to state, that his analysis has completely detected 
the nature of the morbid affection, and that it directs 
simple and effectual means of relief. 

The most common case of stuttering, however. 
Is not, as has been most universally believed, where 
the individual has a difficulty in respect to some 
particular letter or articulation, by tlie disobedience 
of the parts of the mouth which should form it to 
the will or power of assoriation, bift where the 
spasmodic interruption occurs altogether beliind or 
l^youd the mouth, viz. in the glottis, so as to 
articulations equally. To a person 
j|morant of anatomy, and therefore knowing not 
‘^ut or where the glottis is^ it may be sufficient 
erplanatipD say., that it is the slit or narrow 


opening at the top of the windpipe, by which the 
air passes to and from the lungs, being situated 
just behind the root of the tongue. It is that which 
is felt to close suddenly in hiccup, arri^^ing the 
ingress of air, and that w^hich closes, to prevent 
the egress of air fr^m the chest of a person lifting 
a hei^y weight or making any straining' exertion ; 
it is that also, by the repeated shutting of which a 
person divides the sound in pronouncing several 
times, in distinct and rapid succession, any vowel, 
as o, o, o, o. Now, the glottis, during common 
speech, needs pever be closed, and an ordinary y 
Stutterer is instantly cured, if by haVmg his atten¬ 
tion properly directed to it, he can keep it open. 

If ad the edges or thin lips of the glottis been visible, 
like the external lips of the mouth, the nature of 
stulteriiig would not so long have remained a 
mystery, and the effort necessary to the cure would 
have been suggested to the most careless observer : 
but because they were hidden, and professional' 
men had not detected in how far they were con¬ 
cerned, andt the patient himself had only a vague 
fderng of some difficulty, which after straining, 
grimace, gesticulation, and sometimes almost general 
convulsion of the body, gave way, the uncertainty 
with respect to the subject has remained. Even 
many persons who by uitentipn and much labor 
had overcome the defect in themselves, as De¬ 
mosthenes did, have not been able to describe to 
others the nature of their efforts, so as to ensure 
imitation : and evidentl^the quacks who have suc¬ 
ceeded ill relieving ma^y cases, but in many also 
have failed, or have given only temporary relief, 
have not really understood what precise end in the 
action of ti'qe organs thtir iq?perfect directions were 
accomplishing. 

Now, a stiittercr, understanding of anatomy only 
what is stated above, ivill comprehend what he is to 
aim it, by being farther told, that when any con¬ 
tinued sound is issuing from his mouth, as when he 
is humming a single note or a tunc, the glottis is 
necessarily open, and therefore, that when he chooses 
to begin pronouncing or droning what we have 
already described to be the simplest of vocal sounds, 
namely, the vowel e, and in its less distinct modifi¬ 
cation, as heard In the English word certain, or in 
the French word que (to do whidi at once no stut¬ 
terer has difficulty), he thereby opens the glottis, 
and renders the pronunciation of any other sound- 
easy:—or if, when speaking or reading, he joins 
his words together, nearly as a person joins them 
in singing (and this may be done without its being 
at all noted as a peculiarity of speech, for many 
persons do it in their ordinary conversation), the 
voice never stops, the glottis never closes, and there 
is of course no stutter. The author has given 
merely this explanation or lesson, with examples, 
to persons who before would have required half an 
hour to read a page, but who immediately after¬ 
wards read it quite smoothly; and who then, on 
transferring the lesson to the speech, by continued 
practice and attention, obtained the same facility 
with respect to it. There are many persons not ac¬ 
counted peculiar in their speech, who in seeking 
words to express themselves, or while coming to a 
decision, often rest between their words on tlie 
simple sound of e mentioned above, saying, for in¬ 
stance, hesitatingly, e. I e. think 

e.I shall,”—the sound never ceasing until 

tiie end of the sentence, however long it may be 
delayed. Now, a stutterer, who, to open his glottis 
at the beginning of a phrase, or in the middle after 
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mj interruption, uses such a sound, would not 
even at tirst be more remarkable than a drawling 
speaker, and he would only require to drawl for a 
little while, until practice facilitated his command 
of the otner sounds. Although producing the 
simple sound mentioned is a megns of opening the 
glottis, whtch by stutterers is found very genially 
to answer, there are cnsgs in which other such 
means may be more suitable, as the intelligent prer 
ceptor will soon discover. Were 't possible to 
divide the nerves of the muscles which close the 
glottis, without at the same time,destroying the 
•faculty of pro^cing voice, such an operatiou woul^ 
be an immediate and certain cure of stuttering. 

While the spasmodic closure of the glottis, as 
above desciibed, is the common cause of stuttering, 
there arc also cases in which the cause is spas¬ 
modic prolongation of spmc of the aspiratl^ or 
semi-vowel sounds, as of /, &c. Fortunately, 
however, the substitution of the simple sound is 
equally the cure for all. 

Wliile the cure of many stutterers hfw been ac¬ 
complished by their own efforts, after the study oT 
what is written in this section, for others, and par¬ 
ticularly for young people, the following have been 
found to be farther useful rules or forms of direc¬ 
tion ; and a commentary upon them making them 
perfectly intelligible, would seem to comprehend all 
that can be communicated upon the suhject.~l. 
Familiarise yourself with the idea of a continued 
sound, as of the roar of the sea or waterfall, or the 
note of an organ-pipe, and Veel that your speech is 
to be as uninterrupted.—2, Then neveir stutter 
more, but substitute always the simple continued 
sound fur any threatened defect, and reut upon it 
niitil power be felt to^overconie the difficulty.—3. 
Never repeSt words or syllables.—4.* The simple 
sound muuc become the first syilable joined) 

of every difficult word, until the morbid habit be 
weakened. The object of all these directions is to 
enable the patient, first, to substitute uiiiversdlly 
the for the stutter, and ^leii, as soon as pos¬ 

sible, to discard the drawl too. 

The view given above of the nature ol^ stuttering 
and its cure, explains the following facts, which to 
many persons have hitlierto appeared extraordinary. 
Stutterers often can sing well, and without any inter- 
ruptidn ; for the tune being continued, the glottis 
does not close.—Many stutterers can also read 
poetry well, gr any* declamatory composition, in 
which the uninterrupted tone is almost as remark¬ 
able afl in ^ngiug.—A person who draws in a deep 
breath before beginning to speak, as he cannot long 
retain the air, and the glottis must be open to let it 
escape, is to a d^ree secured against the occurrence 
of stuttering. The secret remedy of ^an American 
quack, who, yeais ago, got much money from En¬ 
glishmen, was the direction thus to fill the chest 
before beginning to speak. *A Dr. McCormac, 
also, who puSiished a work on this subject, founded 
oil tfle erroneous idea that stuttering was an effort 
to speak while inhaling air, instead of while ex¬ 
haling, gave the same direction.—The cause of 
stuttering being a weak and easily disturbed asso¬ 
ciation of certain muscular actions,* we have the 
reason why any degree of anxiety or dread as to 
speaking well exceedingly increases the defect; 
and why many stutterers, who cannot make them* 
•selves intelligible in society, still, when alone, can 
spea]^ and read as perfectly as any other person. 
This explains also why many stutterers, who have 
gone to live for a time at the houses of pretended 


curers of their defect, liave felt themselves singularly 
relieved from the moment of entering the house; 
because, knowing that they were expected to speak 
ill, they had^ no fear of disagreeably attracting at-^ 
tendon, and therefore had their powers much more 
at command. These persons, on returning to the 
world, have generally stuttered as badly as ever, but 
many of the asserted cures of stuttering, with cer¬ 
tificates obtained from the parties at the time, have 
been of the nature now described.—The cause of 
stuttering being so simple as above described, one 
rule given and explained, may, in certain cases, in¬ 
stantly cure the defect, however aggravated, as has 
been observed in not a few instances; and thi% ex¬ 
plains also why an ignorant pretender may occa¬ 
sionally succeed in curing, by giving a rule of which 
he knows not the reason, and which he cannot 
modify to the peculiarities of other cases.—The 
same view of the subject explains why the speech 
of a stutterer has been correctly compared to the 
escape of liquid from a bottle with a long narrow 
neck, coming—“ either by hurried gushes or not 
at all:’* for when the glottis is once opened, and 
the stutterer feels that he has the power of ut¬ 
terance, he is glad to hurry out as many words as 
he can, before the interruption recurs. 

• STRAW PLAT. 

Thb culm or stalk of different species of gras? is 
now so commonly applied in this country as a ma¬ 
terial for making hats and bonnets, that its intro¬ 
duction might naturally be supposed to be of ancient 
date. It is, however, scarcely half a century since 
the simple art of platting straws together was firsit 
practised to any considerable extent by our rustic 
population. Immediately previous to the intro¬ 
duction of straw hats, those made of chip were 
usually worn by our fair countrywomen; and the 
first rude attempts of our own manufactories were 
then rejected by the higher classes for the more 
finished productions of Italy. The coarse British 
plat was, however, adopted by the more humble in 
the middle ranks of society, and the home manufac- 
facture gradually increased in importance, lliis 
originated in Scotland, but a work in which even 
children could be profitably employed, and which 
they could soon learn to perform with considerable 
skill^and dexterity, was quickly introduced into some 
of our English counties, and the wives and children 
of the peasantry of Buckinghamshire, Hertfordshire, 
and especially Bedfordshire, gradually became en¬ 
gaged in an occupation which required so little 
instruction. Dunstable plat soon became noticed 
as the best produced in England; it still rf tains its 
place, and continues to^ive its name to English 
straw hats of superior quality. 

The firtt marked improvement in British plat 
consisted in interlacing straw previously split into 
fine and similar strips ; the culm used for this pur¬ 
pose in the infancy of the manufacture having been 
thick and of unequal sizes, producing a very coarse 
and uneven plut. From that period this branch of 
domestic industry has increased rapidly in England. 
Many other great improvements have been made in 
the material aiid manufacture of this article since its 
first introduction; and many are the varieties of 
fancy straw plat vChich have, each in their turn for a 
brief period been adopted by those fickle patxonessea 
the votaries of fashion. All plats must, however, 
give place to that of Italy, which is still considered 
superior to any other. Numerous attempts have 
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been made, at various times* to equal the Italian 
plat; but although this manufacture is apparently 
ao easy of imitation, yet perhaps neither the French 
nor English have ever produced any thing fully 
equal to the Italian hats of the best quality. These 
are well known in trade as Leghorn straw, so called 
from the port whence they are exported; but they 
are in reality manufactured througl\out Tuscany, 
and more especially in the vale of Arno, where the 
female peasantry find full and profitable employment 
in this occupation. At every cottage door women 
and children are to be seen busily engaged picking 
and platting straws ; and even when taking their 
walj|(s they generally continue the easy work of 
platting. 

Besides the great consumption in Europe of this 
well-known article, large quantities are sent to the 
North American states. An intelligent traveller has 
observed, on witnessing the Tuscan peasantry thus 
occupied, that the work produces at every step the 
pleasing appearance of labour united to amuseinent, 
—of a toil in which childish play and childish gains 
form children to habits of industry without ex¬ 
hausting their strength or gaiety/’ The women 
and children in nearly every part of Tuscany wear 
large straw hats, entirely prepared and made by 
themselves. These give ^em a very neat appear¬ 
ance ; but altogether the peasantry of this state 
seem to be in a better condition thaVi those of any 
other part of Italy. They owe tins superiority 
rather to their own industrious, frugal habits, than 
to any material difference of government or taxa¬ 
tion. The material of which the plat is made is 
sometimes prepared from the straw of rice and of 
rye or darnel grass. But the straw principally used 
is the culm of a kind of red wheat, very commonly 
cultivated in the Tuscan states. It is a variety of 
spelt corn, or red wheat (fri^icum spdta)^ having 
somewhat the appearance of barley; the grains 
grow in the ears in a similar manner, but their shape 
is like that of other wheat. .1 

Although apparently a very simple process, some 
skill and patience are required to prepare, split, 
and plat the straw, and to perform all the other 
operations without breaking so fragile a material. 
The wheat is allowed to grow till just ready to burst 
into ear. The straw is then pulled up by the roots, 
which, as well as the ear, is cut off from every 
stem; as soon as cut, it is tied in small buhdles, 
iimiiersed for a short time in boiling water, and 
spread out to dry. This being done, the knots are 
cut off, and the most slender straws are put aside to 
be platted whole, from which the best and most 
durable hats are made. The others are split longi¬ 
tudinally, with the point of a penknife, into two or 
three parts. These are again moisten^ and pressed 
flat for three or four hours, and they are then ready 
for platting. When hats of an extraordinary fine¬ 
ness are to be made, the straws are divided into a 
greater number of strips; the point of a knife 
cannot, however, be depended upon in so minute a 
division. A row of very fine small needles are 
^nnected together at their heads with rosin, the 
distance from each other being regulated by the 
dq;ree of fineness to which the straw is required to 

divided. A flattened stoip is then passed through 
Hiese needles, which readily divide it to almost any 
degree of assignable exility. Another contrivance 
is used in England for dividing the straw. This is 
the frustum of a small hollon cone the lesser end 


of which has a number of sharp teeth fixed in its 
opening. These cut the straw as it is pushed 
through the cone into strips more or less fine, 
according to the number and proximity of the teeth. 

Some practice and a delicate hand are required to 
form an even plat^ with a number of these narrow 
strips, and to keep them disentangled (.nd in their 
places without breaking^ them. Each plat is made 
with seven, nine, elevcn^or thirteen slips of straw; 
it may therefore be supposed that some degree of 
nicety is required in its execution. This employ¬ 
ment is roost usually assigned to females, as bein^ 
^more particularly appropriate to theL* habits. The 
Italian plat is considered fine when fourteen or more 
knitted together do not exceedfour inches in breadth. 
Leghorn plat has always been much esteemed in 
EDglai.d, as being very superior to our home manu¬ 
facture, and it has long formed an article of con¬ 
siderable importation, eiGier as made up in the form 
of hats, or in the simple plat. During the late 
war the importation of this article was attended 
with so much expense and difficulty, as nearly to 
’annihilate this branch of foreign commerce. The 
home manufacture was, in consequence, very much 
increased and encouraged; its improvement like¬ 
wise became an object of importance, and many 
attempts were made to render all foreign supplies 
unnecessary. 

Mr. Corston, an eminent manufacturer of straw 
hats, was among the first who took active measures 
to promote this desired result, and at the beginning 
of the present centuryKthe made strenuous exertions 
to obtaU a successful imitation of the Leghorn plat 
in this country. In prosecuting Itis endeavours with 
porseverhjg energy, he appears to have been actuated 
m4)re by the disiiitoresteJ feelings of the phildii- 
throphst th/m by the petty views of tlte tradesman, 
and to obtain an increase of healthy and profitable 
occupation for his countrywomen in the humbler 
walks of life was the ruling motive for his exertion. 
Taking an average of the ten years preceding 1804, 
he found that 78,000 Leghorn hats were imported 
annually into England, besides a quantity of plat, 
which, supposing five hats are made from 011 c 
pound of plat, could be manufactured into two or 
three thousand more. From' this, and other data, 
he calculated that if the foreign plat were superseded 
by that of English growth and manufacture, em¬ 
ployment would at once be obtained for 5,000 young 
women and female children; and that 2,000 acres 
of very poor land, unfit for other purposes, might 
be brought into profitable cultivation. For the 
furtherance of his object he instituted a school at 
Fincham, in Norfolk. On a poor and sandy soil 
rye-grass seed was sown, in the ’proportion of two 
bushels per. acre. Each of these acres produced 
forty pieces of Leghorn plat of fifty-five yards in 
length, and employed for one week thirteen children 
to sort the straw, a!nd eighty plat it. 

Three years were spent by Mr- Corston in bring¬ 
ing this manufacture to perfection, before his efforts 
w^re crowned with success. It appears that he 
was then rewarded with their gold medal by the 
Society for the Encouragement of Arts, &c. His 
exertions did not, however, meet with that success 
which had been anticipated. For when peace at 
length restored to Europe free commercial inter¬ 
course, the demand for, and the supply of foreign 
hats became greater than ever. 

C To be continued-J , 
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ELECTllO-MAC’.NETIC CLOCK. 

( 7V> //■(.* HflHvi J 

Sin,—Ever wishing to proinolt* tlie utility of your 
excellent Magazine, [ beg leave to fcTrward to you 
a description and figures relative to au Electro- 
Magnetic Clock ; to insert which, in your valuable 
pages, if deemed worthy, will greatly oblige your 
iiuinblc servant, j. PAiiNKtL. 

ffpperCUtplO'i, \oK. Wh, I8lt. 

Eig. 1, represents the. dock, D is the dial-plate, 
with a ease C behind, which contains tlie wheel-work, 
fixed on a )jox Ji, in which the pendulum of the clock 
opcillates ; we will suppose that one side of this box 
is removed, so as 'o expose to view its action; P 
represents a pendulum of such a length as to beat 
seconds ; near the extremity of P are fixed two 
pieces of steel or iion, on each side of it, or 
the bob may be of iron. On the lower ease are two 
clectro-rnagnets iVl N, between winch the pendulum 
oscillates : the begiiunng and temnnafiou of each 
of the coils are connected with an apparatus in the 
stand, whi<-h will he explained hereafter; at F are 
two binding screws, for the purpose of making the 
connection w’lth the galvanic battery. T^etween tlic 
poles of each eledro-magiitt projects a small brass 
trigger, (omitted in Fig. I to avoid eonfnsion ;) seen 
ill Pig. 2 at OT, which moves on pivots A It, having 
small friction wheels at the ends of rhem ; P and N 
are the tw'O binding si'rews cormceted with the posi¬ 
tive and negative poles of the buttery respectively. 
The. beginning and teriuinadoti of eaeh of the coils 
are seen at \j M Now the. beginning of each coil is 
connected with the binding screw N, and P is con¬ 
nected by mi aus ot a spring S wutli the brass bar 
C i% to which are fixed on ]n\ots the two triggers; 
at both ends of the bar C C are small jdates (Hi, 
which rest alteinately against the plates F and E, 
connected with the terminations of the coils as seen 
in the figure ; so that wdien C C is in the position 
represented in the figure, the electricity will enter 
at P, pass along S and C to P, circulate along the 
coils at M, (Fig. 1,) and return to N ; when in the 
position reprcbciited by the dotted lines, it will cir¬ 
culate along the coils of M (Fig. 1). Now if the 
pendulum be brought close to the magnet M it will 
push back the trigger, and thereby break the con¬ 
nection of the battery with M, but make a con¬ 
nection w'ith II; the pendulum, therefore, will"swing 
Inick of its own weight, and approach sufficiently 
near to II to be attracted by it; in touching IT, it 
pushes back its trigger, and thereby breaks its con¬ 
nection : the pendulum, tht^refore, swings* back 
towards M, where the same action takes place as 
took place at II ; so that when the pendulum is 
once set in motion,.it continues oscillating as long 
as there is a connection with the battery. Thi.s 
motion is communicated to the clock by means of a 
common c.scapernent wheel, ike., which has 60 teeth, 
so that it performs a complete revolution once in a 
minute, since the pendulum beats seconds ; this 
wheel is connected with the second hand, and by 
means of other wheel work to the minute and hour 
hands. The invention of this simple application of 
electro-magnetism to clocks is, I beg leave to state, 
original, but whether itj will ever* come into use 
remains to be proved. 

[We have also u*rM'ivcd the following letter from 
the s;ime gentleman, which we are very ready to 
insert, but cannot do so wdtliOut at the same time 
making a remark or two reojiecting it. The letter 
refers to ad"experiment in page 218 of the present 


volume. In the first sentence below, our corres¬ 
pondent is certainly in error, in implying that any 
thing should be kept buck, because it may have oc¬ 
curred to those who are already acquain&cd with the 
subject; our object is instruction to those who desire 
information, and in working out thi.«j ol)ject, we 
must not surmise that they know the matter already, 
else where shall a line of demarcation be drawn, 
and what jirccisc amount of knowledge ought wc to 
demand thtf*- our reader.s shall have previously ac¬ 
quired. In the succeeding part of the letter, he is no 
|r doubt quite I'orrcct in the explan^jtion of the' so- 
called magnetic'’ spaik, but it is evident, that our 
former correspondent intended to offer a simple and 
useful instrument, rather than to explain the ertti- 
calitics of science, and after all, the only error it 
sc<‘ins is using the word produced instead of induced, 
and this may possibly ha «c been a printer's error. iL 
ih evident, however, that both correspondents have no 
fk’sire but our benefit, therefore we thank them 
both, and have added these remarks, only bceauMi 
we are afixious and always have, been, to r';) in the 
bud any approach to angry dihcnssioii, particularly 
relative4;o the good-natured conLuiuriications of cor¬ 
respondents ; at the same tiiiu% we arc bound to 
correct any and eveny t'rror. We trust we may be 
allowed also to add, that we ho]>e no scientific friend 
will withhold his contribution under the impression 
that others arc as i.le\f r ,is himself. If ho w^erc to 
read the letters we received in a .single week, su<*h 
an impression would he (llectnally removed.— ld.] 

J tlu‘ J^hhtnr.) 

Sin.—The experinn iit wdiioli your correspondent 
\V.\V. Ignitions in the last part ofyoui* Magazine, 1 
hhoidfl inuigino has struck the nund of every person 
who mis fc ■ one moment considered the principle of 
a inagiieto-electric^l machine ; the riie**e fact that a 
spark can be elicited by this simple means, f myself 
proved many months ago. Again, he says that the 
“magiu’tic" spark is protluced; now if he means 
to say that the spark which is produced is actually 
caused by the pas.sage of the magnetic lliiid, I beg 
leave to state, that 1 totally disagree with him on 
that })oint. I hold, and so I think most other per¬ 
sons do, that, forasmuch as electricity circulating 
along an insulated conductor around a bar of soft 
iron inducc.s magnetism into that bur, therefore the 
converse of this is true, that when magnetism, is 
induced (as in the case in i^uestion,) into the said 
bar, electricity is circulating along the in.sulatcd 
conductor: and, moreover, the fluid here circulating, 
whatever it may be, produces exactly the same 
etfects as voltaic electricity. Nevertheless, Sir, far 
be it from me to pull down that which any corres¬ 
pondent m^y have kindly contributed to your Ma¬ 
gazine ; but allow me to add* that 1 write ihi.s letter, 
intending disrespect to no man ; but merely to fur¬ 
ther, if possible, your meritorious exertions for the 
advancement of the “ Magazine of ociencc.^’ 

J. PAR.VALL. 

aophm, Kon 13 ///, !811 

, MONSOONS AND TRADE WINDS. 
Tifosfc wiiiAs which blow in a certain direction for 
a time, and at certain stated seasons change, and 
blow for an equal sjiace of time from the opposite 
point of the compass, arc called monsoons. During 
the months of April, May, June, July, August and 
September, the wind blows from southward over 
the whole length of the Indian ocean, viz., between 
the parallels of 28^ N. and 28*^ S. latitude, and 
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between the eastern coast of Africa and the meridian 
which passes tlirough the western j)art of Japan ; 
but in the other months, October, November, De¬ 
cember, January, February, and March, the winds 
in all *he,northern parts of the Indian ocean shift 
round, and4»low directly contrary fo the course tliey 
held in the former six months. For some days 
before and after the changfi, there are calms, vari¬ 
able winfls, and tremendous storms with thunder, 
Sec. Philosophers difler in their opinions respect- 
(he cause of these periodical winds; but a 
ipore probable tfieory of the general trade winds is,^ 
that they are occasioned by the heat of the sun in 
the regions about the equator, where the air is heated 
to a greater degree, and consequently rarefied more 
Ilian in the more northern parts of the ^lobc, , 
From this expansion of the air in these tropical , 
regions, the denser air, in •higher latitudes, rushes | 
violently towards the equator from both sides of I 
the globe, l^y this conflux of the denser air, with- I 
out any other circumstances intervening^ a direct i 
northei4/wind would be produced in the northern* 
tropic, and a soufbeni one in the other tropic ; but 
as the earth's diurnril motion varies the direct in¬ 
fluence of the biin ov(‘r the surface of the earth, 
and as by that motion this influence is communi¬ 
cated from east to west, an easterly wind would be 
produced if this influence alone prevailed. On 
account of the co-operation of these two causes at 
thesanic time, the trade-winds blow naturally from 
the N.F. on tlie north, andifrom the S.E. on the 
bouth nt the line, thioughout'the* whole ye^r; but 
as the sun approaches ij».nrer the tropic of Cancer 
in our suniicer season, the point towar^^ which 
thcj^e vviiuls are directed ^ill not be invariably the 
same, but they will itfclflie more towanhi the north 
in that seasq^i, and more loxvar^Js the south in our 
winter. The land and sea bicepses in the tropical 
climales may be considerctl as paitial interruptions 
of the general trade-winds ; and the cause of these 
it is not very difficult to explain. From water being 
a better conductor of heat than 1?aith, the water is 
alv\tiys of a more even temperature. During tl»e 
driy, Uierefure, the land becomes consideraH!y heated, 
the air rarefied, and coiitjeijuciilly in the afternoon 
a hieeze sets in from the sea, which is less heated 
at that time than tlie land. (In the other hand, 
during the night, the earth loses its surplus heat, 
while the sea continue? more even in its ternpera- 
tuie; towards iifbrning, therefore, a breeze regularly 
proceetig from the laml towards the ocean, where 
the air is waTnier, and consequently more rarefied, 
than on shore. 

The. cause of tl* monsoons is not so well under¬ 
stood as that of the general trade-vviiids^; but wdiat 
has been just remarked snggesis, at least, a pro¬ 
bable theory on the subject. Jt is wudl-kiiown, that 
at the. equator tin* changes of lieat and cold are 
occasioned by flie diurnal niotioii of the earth, and 
that t!»e diflerencc between the heat of the day and 
the night is almost all that is perceived in those 
tropical regions; whereas in tlie polar regions the 
great vicissitudes of heat and cold are occasioned 
by the annual motion of the globe, wlii4ch prodftres 
the sensible changes of winter and summer ; con- 
scf|ucntly, if the heat of the sun was the only cause 
of the variation of the winds, the changes, if any, 
tjiat would be produced by those means in equatorial 
regions) ought to be diurnal only, but the changes 
about the pole slMiiild be experienced only once in 
six mouths. As thu eflccts arising from the heat of 
the sun upon the air must bo greater at the equator I 


than at the poles, the changes of the wind arising 
from the expansion of the air by the sun’s rays 
must be more steady in equatorial than in polar 
regions. Tift; iiieoiitrovertible evidence of rniiga-* 
tors proves this truth, that winds are more variable 
towards the poles, and more constant towan's tho 
equator. But in summer, the continual lieat, even 
in high latitudes, comes to be sensibly felt, and pro¬ 
duces changes on the wind, which arc distinctly 
jierccptible. In our own cold region, the eflccts of 
the sun on the wind aie felt iluring the summer 
rnoutlis ; for while the weather in that season of (he 
year is fine, the wind generally becomes stronger a& 
the time of the day advances, and dies av\ay to¬ 
wards the evening, and assumc.s that pleasing serenity 
so delightful to our feelings. Such are the diurnal 
changes of the wind in northern climates. The 
anfiuat revolution of the sun producei> still more 
sensible effects. 'I'hc prevalence of the WTsterii 
winds dining surnrii(*r wc may attiihule to tliis cause, 
which is still more perceptible in France and Spain, 
because the continent of land to the eastwuid being 
licated more than the waters of the Atlantic ocean, 
the air is drawn, during that season, towards the 
east, and consequently produces a western wind. 
Rut these effects are mucli more perceptible in 
countries near the tropics than with us. For when 
the suii iqiproa^es the tropic of Cancer, the soil of 
Persia, Bengal, China, and the adjoining countries, 
becomes so much more heated than tlvi sea to the 
southward of those countries, that the current of 
the geneial trade-wind is interrupted, so as to blow 
at that season from the soutii to the north, contrary 
to what it would do if no laml was (here, lint as 
the high mountains of xMiica, during all the yc.'ir, 
are extremely cold, the low counlrics of India, to 
the eastwMrd of it, become hotter than Africa in 
summer, and the air is naturally diawii 1 hence to 
tlie eastward. From the s.mic cau>e it follows that 
the Irade-^Miid in the Indian ocean, from April till 
October, blowa iti a north-east diriction, contiary 
to that of the geueial trade-wind io open seas, in 
the same latitude; hut when the sun rclnes towards 
tlie tropic of Capricorn, those northern paits be¬ 
come cooler, and thegeiieial trade-wind asbumes its 
natural direction. 

Having given the most obvious cause-s of the 
periodical monsoons in the Indian seas, it is neces¬ 
sary to observe that no monsoon takes place to t^e 
southward of the erpiator, (*\eopt in tliat part of the 
ocean adjoining to New' liollaud. There the same 
causes concur to produce a monsoon as in the 
iioifhcrn tiopic, and similar ajipeaiances take place. 
From October till April, the monsoon sets ip from 
the N.W . to STB. oppositc^to J^he general course of 
the trade-wiiitf on the other side ut the line; and 
here also the general tradc-wind rc.sumes Its usual 
course during the other months, which constitute 
the winter season in these regions. It may not b«' 
improper to conclude this account of the tropical 
winds, by enumerating some o*' the principal inflec¬ 
tions of the monsoons. Between the months of 
Aju'il and October the winds blow eoiiblaiitly from 
W.S.W. ill all (hat part of the Indian ocean which 
lies between Miidagtibcar^ and Cape Comorin, and 
ill the contrary direction from October till April, 
with some small vtiriation in ditl'eient places ; but 
in the Bay of Bengal these winds sue neither so 
.strong nor so constant sis m the Indiim occati. It 
must also be remarked, thsit llu; !S.\V . winds in those 
seas are more southerly on the Afiican side, and 
more westerly ou the side of India ; but these vari- 
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ations aru not so great as to be repugnant to the 
general theory. The cause of this variation is, aa 
was before intimated, that the mountainous lands 
• of Africa are colder than the tlattar regions of 
Arabia and India ; consequently the wind naturally 
blows from these cold mountains, in the suinmcr 
season, towards the warmer lands of Asia, which 
occasions those inflections of the wind to the east¬ 
ward during the summer months. The peninsula 
of India lying so much farther to the south than 
the kingdoms of Arabia and Persia, adds greatly to 
this effect, because the wind naturally draws townnls 
them, aud produces that easterly variation of the 
iiioiisoon which take place in this part of the ocean, 
while tlie sandy deserts of Arabia draw the wimls 
mure directly northward, near the African coast. 
A similar cliain of reasoning will serve to explain 
any other inflections or \aria!ions that may occur 
in the perusal ot books of travels i\.c. 


MAlSUFACTiniK OF CHAINS. 

(UrisumcdJiihii 2^r), and in/tt hiilt’d ) 

In the substitution of iron for hemp in the manu¬ 
facture of cables, the two great desiderata, dura¬ 
bility and security, aie largely secured in the use of 
the former material : the next (object has been to 
unite with these, economy in the e\p;uise and light* 
ness in the article. *rho amazing stress which a 
large ship riding at anchor in foul weather exerts 
upon the cable, can hardly he conceived by those 
who have never witnessed its effeets. Next, there¬ 
fore, to the necessity for the iron and the work- 
iiiansinp being such as should not give w'ay, it was 
indispensable that the links should not draw together 
at the sides from great longitudinal stress. To secure 
this end, it has become connnon, in making the 
heaviest enhies, to place within each link a stout bar 
to prevent laleial compression, in the manner re¬ 
presented by the annexed sketch of a portion of the 
chain of the Messrs. Acraman, of Bristol? 



It has been contended by some persons, that any 
advantages supposed to be derived frrm stays or 
ba|;s inserted in the direction of the shorter axis of 
the link are mure than counterbalanced by con¬ 
comitant inconveniences. In the first place, the 
))ondt'rous chains used as cables arc rendered so 
much heavier by this addition of metal, as to amount 
to ji serious drawback on their acknowledged excel¬ 
lence in other rdjjiects : secondly, v^hen tlic bars 
are made, as has hecTi tlfe case, with *|)ointed ends, 
inserted by means of boles or mortic^p into the 
sides of the link, they are said to be liable during 
au extraordinary strain to be driven through or into 
the sides, and thus to split the iron : and, thirdly, 
that these bars distending the sides of an elliptical 
link, so as to prevent it from collapsing at all under 
any circumstances, the chain is on this account, 
rendered rather Ic^s than more effective as to its 
ultimate degree of scrmity. lu 18*20, a cause of 
infringement of patent, ariMiigout of improvements 
on the above contiivance, was li;icd at the King's 
lieneb, VIZ. Brunton v‘cr,s7/.v Hawks and Co. The 
case aKeged that the defendants were manufacturing 
cable chains on the principle of tliose for which the 
plaintiff h«id, iii^i813, obtained a patent; an injunc¬ 
tion of restraint was therefore prayed for. The 


solicitor-general, for the defendants, contended that 
his clients had not copied their link from that 
described in the plaintiff’s drawing, but had merely 
used an oval link with a stay in it, anduwhich had 
not only been before patented to Captain Brown, 
but^was, as lie should prove, a very ol^ Invention, 
and therefore the plaintiff could not have any 
exclusive right in it. A> number of witnesses were 
examined to prove that links with bars across had 
been made before cither the plaintiff or Captain 
Brown took out patents for them; and two old 
f nailors deposed that, so long as thirty or forty years 
ago they had worked up old links with b«ars similar 
to those before them in court. There did not ap¬ 
pear, however, any good evidence to prove that any 
stay Ipid been manufactured before Brunton’s on 
the same principle, namely, instead of being sinallest 
at the ends and thick imrthe middle, was spread out 
at the ends so as to overlap the sides of the link ; 
an arrangement, in the opinion of Mr. Bramah, 
entirely new, and far superior to any stay that had 
,becn jireviously introduced. Dr. Olinthns fV^’gory, 
of the [loyal Military Academy, Woolw'ich, was a 
material witness on this trial, and the substance of 
his testimony is interesting on the point at issue. 
Jlc stated, tli.it one peculiar merit of the plaintifTs 
thain cable was, that there was a stay placed across 
eai'h link, to kee]> the sides of the link from col¬ 
lapsing ; that this stay was made broad at each end, 
to suppoit a consiiUmblc portion of the sides of 
tlie link ; and that thc..stay v^as made to lap iiearly 
half around tli.it pornm of tlie link, so that it was 
kept from falling out by its own form, without the 
sides of the link being at all weakened by any iii- 
dentatioif into its substa?_re, as was the case with 
stays forme/iy ]ml into the ihnks of ch,;iins : anothei 
])eculiar merit of the plaintiff’s improvement on 
chain cables was, that he made those ^arts of the 
link that were between the stay and the next adjoin¬ 
ing link in a straight line as near as may be, and 
the whole link and stay being in the same plane, 
that is, without having any twist asOaptain Brown’s 
links had, by which arrangement, eACry part of the 
link was subjected to an equal strain, and was the 
strongest possible form into which iion could be put 
for the purposes of a chain cable. The witness stated 
that he had made experiments on two sorts of chains, 
one with the link as described in the plaintiff's 
s])ecification, and the other chain wdth the common 
elliptic links without a stay: tliat. he formed one 
ch«iin of two by uniting their ends, and subjected 
them to a great strain, which changed the form of 
each elliptic link, so as to weaken them essen¬ 
tially ; and at length broke tha^ chain without in 
the least decree injuring the plaintiff's links. The 
witness afterwards tried, in the same manner, a 
piece of chain with elliptical links, having a stay in 
each link, which Iwre a much greater strain than 
the other, but finally broke, without the patent chain 
suffering any injury whatever. ^ 

Ccptaiii Brown’s link is twisted, so as to admit 
of a cerLiin degree of cxtiinsion in case of very 
violent stress; but in the opinion of Mr. Brunei, 
civil engineer, the weight of a cable chain is more 
than equivalent to any elasticity which can be given 
to a link by twisting, in resisting the sudden jerks 
which arc generally occasioned by a rough sea; 
elasticity cannot be given without weakening the 
iron, as every change o^ figure of the iron pro¬ 
duced by a strain, tends to injure tlie fibre Of tbe 
iron and rupture it. It was with the inventions of 
f’aptam Brown and Mr. Brunton, and the evidenco 
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and result of the trial just mentioned before them 
that in October 1820| William and Daniel Acraman 
two Bristol iron-masters, obtained their patent for 
“ certain improvements in the processes of forminej 
the materials for and manufacturing chains and chain 
cables/• ^ Besides the tendency the pointed^stiys 
to drive into the side of the link, as stated by Dr, 
Gregory on the trial allutled to, another witness on 
the other hand took occasion to state that he had 
reen portions of that part of Brunten^s stay which 
clips or overlaps the link broken off. To obviate 
both these inconveniences, and at tlie same time ^ 
‘ stger clear of the property of others, the Bristol 
patentees devised a link on an entirely new con¬ 
struction. They formed cylindricrd bars of iron, 
with projections or swells, so placed on the sides 
at given distances, that when the bar was formed or 
turned into a link, the^e projections w'ould fall 
exactly opposite each other, and thus by their con¬ 



tact foim a most effectual stay, perfectly immove¬ 
able by pressure or strain. In links of this de- 
MTiptioii it is ofivious there arc no thin edges or 
angles liable to bo chippedor worn away. In 
utlii r eases, as in the section of chain finst repre¬ 
sented, the projtrctions or swells being left somewhat 
lower, arc both indented or conntersiiTdc so as to 
foriAi recesses for the Reception of a stay, which is 
introduced,^nd closed in hy ])rc‘ssurB, on the bar 
lieing turin'd into a link ; thef ylindrical part of the 
chain being preserved, and retaining more streugtli 
and substance in this than in any other part of the 
cliain. The extremities of each bur arc scarfed, so 
as to fold over eacli other a sufgeient length, and hy 
this means give to that part of the link which is 
shut or w'clded, additional strength. ^ 

From a circular published a few years ago by the 
celebrated anchorsraiths just named, and exhibiting 
some scores of testimonies in favor of iron cables, 
the following particulars arc derived: — In com- 
glaring these cables with the hempen ones, the first 
and strongest jj^lea ot advantage is their durability, 
which equals that of the ship itself; whereas our 
Westflndig traders generally require a renewal of 
the latter after a second voyage. Another econo¬ 
mical object is ^presented by the room, which is 
ordinarily taken up by the rope, being open for a 
greater stowage of cargo; as the chain may be so 
placed as to occupy no otherwise useful space, and 
may be left on deck without ipjury by exposure, if 
necessary, quays, parts may be applied for 
mooring; or the cable may lie iu the hold, to assist 
to bSllast the vessel when unladen. The facility of 
working iron cables has been experienced, as fewer 
hands are employed; and it has been ascertained, 
that with them vessels can get under weigl\ by a 
saving of at least one-third of the feme otherwise 
required, A more positive proof of their superiority 
may be adduced from the assurances of captains, 
who confess they have no use fdr their hemp cable, 
* and which may be laid aside by having a second 
bownr iron cable; as the ships in the ports of 
Bristol, Loudon, and Liverpool, bear cvidenci!. On 
rocky ground the anchorage is etfected without 


injury to the chain, where hempen cables must be 
cut to pieces, and endanger Uie vessel. A roost 
important advantage results from the curve, which 
the chain cables retain to a very great degree, as it 
strengthens the hold of the anchor by dravdng ft 
into the ground ; the buoyancy and contraction of 
the rope, on the contrary, bearing a direct line from 
the ship, tends to loosen and unfix it: and as nearly 
one half of the chain Lies on the ground, when any 
scope is out, it yields to the, tossing motion of the ves¬ 
sel, and this to a degree C(picd to any elasticity which 
can safely exist in hemp cables. We may, however, 
observe that no elasticity such as is here spoken 
of can be acquired without the loss of strength to 
the material, as the fibres or particles in iron or 
hemp must be extended, and consequently weakened 
or broken, to produce it. Into this chain cable a 
certain number of swivels arc introduced, at pro¬ 
portionate lengths, to facilitate the working of it; 
and a shackle is placed in each distance of ten or 
twelve fathoms, llic bolt of which is fastened by a 
pin of composition metal to prevent the corrosion of 
rust; by this contrivance the «;hain is shortened or 
separated according to circumstances. A large 
shackle is also fixed at one end to be joined to tlic 
anchor; and when required, a mooring ring is 
attaclied to the crul of forty fathoms to moor with 
two anchors yi harbour. The necessity of handling 
tlic chain is partly superseded by the use of small 
hand-hooks ; and to prevent the chain from wear¬ 
ing the wood-work of the vessel, the hawse-hole is 
cased with a wrought or cast iron pipe, and fitteil 
outside with tlirec circular rollers working in a frame. 
It has, in the estimation of sailors, a good appear- 
anco. In 1822, Mr. Sowerby, of Bishopwearmouth, 
obtained a patent for a cable chain, with a link 
having a very broad stay or block of cast iron, 
through which, and the sides of the link, a cross 
bar of malleable iion was passed and w'elded. And 
for the purpose of preventing the links from en- 
tanglinif, there arc small projecting parts or pro¬ 
tuberances on the inner quarters opposite to each 
other. The cut represents the form of Mr. Sowerby's 



cham. The next is a chain constnictcd by Mr. 
Gladstone, of Liverpool. The links arc first foffned 
in the manner indicated by the second cut, being also 
welded at the place where the sides are in contact. 



The link is then bent, and the two circular ends 
brought against each other ; so that when tlic links 
are roved together, and a cross bar inserted, the 
chain appears as in the figure. 

TMITIOVED APPARATUS FOR THE 
"HOT BLAST. 

Mr. Philips, of Brooklyn, New York, has invented 
an improved method of healing the air, to supply 
the blast in smelting furnaces, in which mineral coal 
is used, and in which there is an air-heatiuf. appa- 
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ratus at the tannel Lead. The following is tbc de¬ 
scription of this improvement, given by the inventor 
in his specification:—For the purpose of economising 
fuel, it is of considerable importance t^ be able to 
use the waste heat for supplying the blast to the 
smelting furnace, and this has been done in numerous 
instances, and under various modifications of the 
apparatus employed. It has been found, however, 
that in all cases the air so heated is subjected to 
great variation in its temperature, and that from 
causes incident to the employment of such furnaces 
when dependence is had upon the waste heat alone 
to accomplish the intended purpose. Whatever 
produces a diminution of heat in the interior of the 
furnace must produce a corresponding effect in the 
air-heating apparatus, aiid that at a time when it is 
most desirable to keep up or increase the tempe¬ 
rature of the hot blast, in order the more rapidly to 
restore the necessary temperature in the furnace. 
One of the most general causes of the temporary 
diminution of heat in tlie furnace is the introduction 
of the charges of coal, ore, and flux. The quantity 
of gas emitted from the fuel also varies considerably 
in different stages of its combustion, and with it, 
of course, the quantity of flame in the heating ap¬ 
paratus ; other sources of such variations of beat 
are well known to those conversant with the use of 
bmelting-furnaces. My improvement i:| intended to, 
and does effectually, obviate this difficulty, and that 
in the following manner:—On the sides of, or 
otherwise close to, the heating apparatus on the 
tunnel head, I place one, two, or more, small fur¬ 
naces, for the express purpose of heating a portion 
of air which is to pass from them into the Jieating 
oven, and to commingle with that arising through 
tJie chimney of the smelting-furnace. To these 
auxiliary furnaces I make close tilting doors, in 
(»rdi'r that no air shall pass into them, excepting 
that which is formed to pass through the burning 
fuel which they are to contain. Into the ash-pit of 
these auxiliary furnaces I introduce a pipe, f.irougU 
which air, cither hot or cold, may be blown fioni 
any suitable part of the blowing apparatus, which, 
by passing through the ignited fuel, and thence di¬ 
rectly intr) the heating oven, may be made to com¬ 
municate a very high degree of beat to the juy>es 
ronlained therein ; I of course regulate the suj)ply 
of air to be bloan into the heating oven, and to j)ass 
from the blowing a])paratus into the auxiliary ftr- 
naccS, by means of cocks, valves, or dampers, ap- 
)>lied in the ordinary way, which devices are w'ell 
known to ail machinists. When it is not requisite 
to employ the heat from the auxiliary furnaces, by 
closing the valves in the passages leading into, and 
from them, the contained fuel will in^Tcly remain 
ignited, scarcely undergoing any combustion until 
urged by the blast. 

STR\W PLAT. 

f Ut^siuiuM Jumi pmre 296 ) 

Many attempts have been made to induce the 
English ladies to wear straw hats of lionie pro¬ 
duction alone. Rut causes, independent of the 
influence of fashion, have hitherto prevented the 
exclusion of those of forei^i manufacture. It is 
said that the quality of the foreign straw is superior 
to that of the English, the warm sun^and more genial 
climate ^f Italy producing a material which cannot 
be equalled here. The Leghorn straw is more slender, 
and* may therefore be employed entire in the produc¬ 
tion of the \ cry line articles, on which account the plat 


is rendered more even, pliable, and durable than that 
of equal fineness made of split straw; while it haa 
the farther advantage that the spiral coil of Leghorn 
plat admits of its being joined by knitting the ad¬ 
jacent edges together, thus producing an impercep¬ 
tible juncture and^forming all the plat^ fhto one 
uniform whole. The nature of the English plat will 
not allow of this, and itfis necessarily over-lapped 
and sewed together in an unpleasing alternation of 
ridges and degressions, to effect which a consi¬ 
derably greater quantity of plat is likewise required. 

To protect our domestic manufacti^c, and to en¬ 
courage the imjiortation of the Italian straw, a duty ’ 
of jfil. Hs. to Xfi. per dozen, according to their 
size, is levied on the importation of hats made of 
this material, a lighter one of 17«. per pound upon 
])1at not made up, and merely an ad valorem duty 
of 10 per cent, on straw act platted. Such, how¬ 
ever, is the cheapness of labour upon the Continent, 
in comparison with its rate in England, that the bestf 
Hertfordshire straw has actually been sent to 
Switzerland; platted in that country, and returned 
to England, where, notwithstanding the import duty 
of 17.V. per pound, it can be sold at twenty-five 
per cent, cheaper than plat made at home. 

In consequence of this difference of duty on the 
wrought and unwrought materials, a straw manu¬ 
facturer a few years since imported a considerable 
quantity of prepared straw from Leghorn, and not 
succeeding in the platting, placed it in the hands of 
Mr. Piirry, who first made himself a proficient in 
the Leghorn method of^ilatting, and then taught it 
to other 'persons with so much success, that in a 
sliort time he had above seventy persons, women 
and children, employed in 4his manufacture. On 
disclosing the particulars of tke mode eyiployed, he 
received an lionorary reward trom the Society for 
the Encouragement of x\rts, &c., which sdlnety has, 
at various times, offered premiums for improve¬ 
ments in the home production and manufacture of 
straw plat, ** influenced by the desire of thereby 
obtaining employment for the ]) 00 r in the agricultural 
districts, by contributing to the revival and improve¬ 
ment of a gjianufacture at once healthful and do^ 
niestic, and )>articu1arly valuable as accustonypg 
children to habits of industry, without thetlfqiosi- 
tion of any hurtful degree of bodily labour.’’ 

At nearly tlic sanie time another candidate ap- 
])eared claiming a reward connected with this sub- ^ 
jeet, and which revived the desire otV. rivalling the 
Italians in their straw produce as well as in its 
nianutacture. Miss Woodhouse, the daughtei^of a 
farmer, residing at Weathersfield in Connecticut, 
sent to England a bonnet of very tiqe materials and 
manufacture, aud which, on being submitted to the 
inspection of the principal dealers in such articles, 
was declared to be superior even to Leghorn in the 
fineness of the mafer^d and the beauty of its color. 

It was manufactured from a species of ^ass growing 
spontaneously in that part of the United 8tateB,nnd 
popularly known by the name of tickle-moth. This 
grass is found abundantly in most of the meadow 
land, but more commonly in fields that have not 
been lyghly manured. Specimens and seeds of tfciis 
grass were obtained in tlie hope of promoting its 
cultivation in England. Rut little of the seed, 
however, could be procured, as it is never sown in 
America, but springs up iuxuritiutly, and is cut from 
the time of its flowering until the seed is not quite 
matured. On being sown in this couptry, it geitni- 
nated very successfully, both under cover and in Uio 
open uir. 
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In the mean time many experiments were made 
hy Mr. Cobbett and others on our English grasses, 
and Leghorn plat of a most excellent quality was 
produced.^ The list of available grasses was con¬ 
tinually increased by those fiersous who from time 
to time iH»dc experiments on the* subject, and^pre- 
seiited specimens of the result of their labours. A 
numerous class of grasses^ like the common annual 
kinds of corn, have hut lew leaves; these gradually 
dec«iy as the sc’ed-stalks advance towards perfection, 
and wither, or Tall oil entirely, when the seeds are 
at maturity. The grasses which ar.e applicable 
•tb^ straw-plat*nianufacture are found in this cla>s. 
Among these, the grasses which are proved to be 
the best suited to the purpose approach nearest in 
point of i;ol()r to the fresh pale grc<‘n ofheat: 
for, in geiu-ral, as the line recedes from the y<*lio\v, 
mid the blue tint predominates, the decjier and deader 
yellow does tlm straw become when dried. Other 
points, however, are to be considered as well as the 
color, and these are not dependent alone on the 
partiyilar species ol grass. Mr. l*.iny*found that 
the straw of grain grown upon cl.tyey soils i.s liable 
to become spotted or otherwise discolored, and 
appaiently takes np a laiger pro]U)ition of iron than 
uMial, whereby it is rendered unfit to be used for the 
better kind of plat. When raised upon sandy soils, 
it in like manner .seems to take U[» an undue pro¬ 
portion of silex, or flint earth, and thus becomes 
harsh and too brittle for fine platting ; but wdien 
grown upon chalky soils, as well as being of a 
superior eolor, it ])ossesses ^he jilianey rpijuudte for 
the best plat. The re[iutation which the i^unstable 
hats have so long entoyed is attributed to this pecu¬ 
liarity arising from soil# The manner of®prepanng 
the English^ra^ses, a;^ reeoinmended by Mr. Cob- 
hett, very nearly rohcmblcs the Italian Ttict hod. The 
grass is i;i?t a;s soon as it cofties into bloom, it is 
then lied up in .small sheaves, put into a shallow 
tub, and covered with boiling water. I( remains in 
this sitiiatioii duiing ten minutes, on being taken 
out it is spread thinly on soft gj.iss fora week, being 
turned daily during that time. The only part used 
for platting is tliat portion of the stal^ which is 
between the upper knot and the seed-branches. It 
is, however, found nece.s.sary in England to cut and 
bleach the whole plant, because if this part were 
^ taken oil' while green, it would wither away ; but 
Vhen the pre[iaraU()ii^is flnished, this as being the 
only useful pa^^is taken, and the rest rejected. The 
grass used by Miss Woodhouse did not recpiire this 
precaution« In her process the upper part was taken 
off previously to scalding and drying, which opera¬ 
tions it underwent in alternations, until the leaves 
which sheath the stem came off; it was then moist¬ 
ened in a .solution of pearlash ami soap,*and in order 
to whiten it was subjected to the fumes of sul])liur. 
In consequence of the attent\pn of agriculturists 
being called t)^ this subject, many inducements were 
held out to further the promotion of so desirable an 
The. [lighland Society offered several pre¬ 
miums in lii25 and 182G, for encouraging the home 
manufacture in imitation of Leghorn plat. Several 
candidates appeared for the revvavd. ^Among Jthese 
jMcssrs. Muir, of Greenock, gave a detailed account 
of their manner of cultivating and pre])ariiig the 
straw, which is very similar to that already described. 
After vanuus ex})eriment9, however, they were in- 
Mueed to confine themselves wholly to the use of 
rye-s^raw, dwarfed by being grown on poor land in 
the Orkneys, and not sulfered to attain to suflicient 
maturity for the produclion of good seed. 


Mr. Cobbett has observed that the circumstanre 
which recommended the inquiry especially to his 
attention, w'as the great advantage that this manu¬ 
facture poaiiesses in not requiring the colleclim^ 
together of a number of people. “ All may be 
performed hy a single pair of hands—no power of 
machinery is wanted—no other capital than e.in he 
commanded by any labourer’s wife in the kingdom. 
The boiling of a pot of water is the sole cxpen>e 
necessary to furnish her and her children with vvoik 
for a part of the winter, and I he only engines re¬ 
quisite arc their fingers.” Notwithstanding, howr- 
ever, all these well-incant c.\crtions of the se veral 
individuaLs, the same causes long opeiatcd iii regain¬ 
ing Leghorn hats among our avtirh s of commerce, 
and their inipoitatiuii continued in an increasing 
ratio, 2.'h),()O0 having been imported in IK'io, and 
!J81,UUt)in 1S‘JS. In the following year the quan¬ 
tity was reduced more than oue-half, owing princi¬ 
pally to a (haiigc of fashion; and in 1H32 the 
number brought for use from abroad w’as only 
()0,s:i0. The straw' selected for the purpose of 
making hal.s and bonnets in this country is every 
year improving in finality, lii dillerciit spec'imens 
which were exhibted in 182.'), tho.se prepared from 
spring wheat were pronouiieial to be dccidf'dly the 
best, and very superior to any preceding specimens. 
Hut grasses are still con^ddeied to be very useful 
materials. Hy the careful eultiviition of those 
wldeh are more peculiarly adapted to this purpose, 
ii constantly improving material is being prodiicf’d 
while greait r skill is displayed in the manner ot its 
pnqjaration. Straw may not be obtained sufheiently 
feknder to produce a very fine plat witliout being 
split, wdiieh gives to the Englisli hats nearly the 
same durability as the Itrilian. 

Hats are likewise fabricated of chips or thin slips 
of wood- This manufacture preceded that of straw 
plat in England, though it would seem to be less 
obvious and natural. Tlie trees which are most 
appropriate fiir the purj)ose are the lime, the poplar, 
the willow, and some others, the wood of which is 
white without knots. While the wood is yet green 
it is divided into very fine chips; this operation i.s 
easily [lerformed by means of a very simple instru¬ 
ment, a plane with tw'o iious. The first of these is 
provided with several teeth, the width of which is 
proportionate to the required fineness of the chips; 
the second iron, which follows the first, has a com¬ 
mon plain chisel-edge. On this plane being pa^bcd 
over the wood, it is evident that the shavings will be 
divided longitudinally into as many slips, and one 
more, as there are teeth in the first iron. That the 
teeth may be made to repass always over the same 
spot, the pLyn^ is pushed between two guides, by 
which meaiu it is kepto steady in one direction. 
Several machines have from time to time been in¬ 
vented fof dividing these chips, but this double iron 
plane is the .sinijilcst, and perfectly answers the 
purpose for which it wvis intended. 

f y o /#'* CiniituiU'd ) 

MIL PATRICK'S IILT.ES FOR .FLDGIiNC; OF 
THE W liAl ITER BY THE BAROMETER. 
Thlsi: are esfVcnit^d th€ best of any general riiU\«i 
hitherto made.—1, jThe rising of the mercury pre¬ 
sages, 111 general,'fair weather; and its falling, foul 
weather, as rain, snow, high winds, and stoyns. 2. 
In very hot ivcather, the falling of the mercury in¬ 
dicates thunder. 3. In winter, the rising presages 
Irost; and in frosty iveatlicr, if the mercury tails 
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three or four ilivisions, there will certainly follow a 
thaw. But in a continued frost, if the mercury rises 
it will certainly snow. 4. When foul weather hap- 
{»ens soon after the (idling of the mei;j:ury, expect 
but little of it; and on the contrary, expect hut 
little fair weather when it proves fair shortly after 
the mercury has risen. 5. In foul weather, when 
the mercury rises much and high, and so continues 
for two or three days before the foul weather is quite 
over, then expect a continuance of fair weather to 
follow. 0. In fair w'eather, when the mercury falls 
much and low, and thus continues for tw'o or three 
days before the rain comes, then expect a great 
deahof wet, and probably high winds. 7. The un¬ 
settled motion of the mercury denotes uncertain 
and changeable weiiluer. S. ^ ou are not so strictly 
to observe the words engraven on the plates, as the 
mercury's ri^ing and falling; tliough in general it 
will agree with them. For if it stands at much 
rain, and then rises up to changeable, it presages 
fair weather ; though not to coniiuue .so long as if 
the mercury had risen higher- And so, on the 
contrary, if the mercury stood at fair, and falls to 
changeable, it presages foul weather ; though not 
so much of it as if it had sunk lower. 

Upon these rules of Mr. Patrick the following 
remarks arc made by Mr. llowning : That is not 
so much the absolute height of the [v.crcury in the 
tube that indicates the weather, as its motion up 
and down: wherefore, to pass a right judgment of 
what weather is to he. expected, wc ought to know 
whether the mercury i.s actually jising or tailing; 
to which end the following rules arc of use :— 

1. If the surface of mercury is convex, standing 
higher in the middle of the tube than at the sides, 
it is a sign that the mercury is then rising. 2. But 
if the surface be concave, or hollow in the middle, 
it is then sinking. And, 3. If it be plain, or rather 
a very little convex, the meicury is stationary : for 
mercury being put into a glass tube, especially n 
small one, naturally has its surface a little convex, 
because the particles of mercury attract one another 
more forcibly than ilu'y are attracted by glass. 
Farther, 4. If the glasjs be small, shake tlie tube ; 
then if the air be grown heavier, the mercury will 
rise about half a tenth of an inch higher t)um it 
stood before; but if it be grown lighter, it will sink 
ns much. And, it may be added, in tlie wheel or 
circular barometer, tap the instrument gently with 
the'fiiiger, and the index will visibly start forwards 
or backwards, according to the tendency to rise or 
fall at that time. This proceeds from the. mercury's 
sticking to the sides of the tube, wliich prevents 
the free motion of it till it be disengaged by the 
shock ; and, therefore, when an observation is to 
be made with such a tube, it ougb^ to be first 
shaken; for sometimes the mercury will not vary 
of its own accord, till the weather is present which 
it ought to have indicated. 

MEMORANDA. 

Neu* Method of (Pluming, —The chum is firmly 
placed in the body of a cart, and by the simple 
application of toothed wheels to the axle-tree, the 
motion of the cartwheels, when tne horse walks 
forward, is communicated by means of a crank to 
the churn. From the greater rapidity of the strokes 
thus elTecled, the butter is more quickly produced 
than when the hand is the motive power; and where 


the churn is not a large one, a donkey and small 
cart will answer the purpose sufficiently well. Mr. 
Osborne, Dalscone, in wdiosc dairy this plan of 
churning is pursued, employs a small p(^y to per¬ 
form the work, which is driven along the high load 
until^ the butter ito produced; and an oilu-lookitig 
affair it certainly appears when it strikes the vision 
of any passing traveller.-^/)M7«/Wc6‘ Courier, 

Ligh t from Slate Fish, —Dr. llulmc has estab¬ 
lished that the quantity of light emitted by dead 
animal substances, is not iu proportion to the degree 
putrefaction.in them, as is commonly supposed ; 
but, on the contrary, the greater the putrescence, 
the less light is evolved. It would seem, that this 
element, endowed with pre-eminent elasticity, is the 
first to,,escape from the condensed state of combina¬ 
tion, in which it had been imprisoned by the powers 
of life ; and it is followed, after some time, by the 
relatively less elastic gases, the evolution of which 
contributes to putrefaction .—Popular Errors, 

77/e Wool of the Jjoma ,—A gentleman of the 
name of Woolaston, who has resided for some^y^^'J^rs 
among the mountains of Thibet, has lately disco\crcd 
ii species of the Lama, the color of which is per¬ 
fectly black, and its hair us soft as silk. As a staple 
commodity, he states that it docs not possess tlu' 
properties of wool, it being much more fine than 
is the latter material; but it would admirably well 
suit tlie fine shawl trade, as it is carried on in the 
manufactories of Glasgow and Fdisley. Tin* liaiis 
run upon an average twelve inches in Icngtli, and 
arc of a jet black colo.a, so that they do not rcr^uirc 
dyeing to entertain a darker shade. A larger quan¬ 
tity of twist, which has been turned in the hills, 
has already been bought by the French mer¬ 
chants on speculation, and swit to France, where it 
has lealizcd as much as from 6d, to 14&\ per 
pound, while the raw unspun material iias met n 
ready sale at 26*. ti//. to 3^. per pound. The black 
Caslnncrc shawls have always fetched higlicr prices 
than any others of a similar description in the 
mai ket; and it is i)j>t at all improbable, but that the 
beautiful silky hair of the ** Alpaca," as it is rallied, 
is used latjgtly by the Cashmere weavers in their 
manufacture of the latter very valuable us well as 
profitable article of commerce. 

Fresco Painting .—The following substitute for 
fresco painting has been suggested in the decoration 
of the New Houses of Parliament, which, it is con¬ 
tended, will have an equally beautif /l effect and be 
quite as durable. ** The wall is first covered with 
Homan cement, commonly called stucco ; after this 
is dry, it must receive three or four coats of a mix¬ 
ture of fat linseed oil boiled witK gum, similar to 
varnish—in fact, it may be called varnish, only ob¬ 
serving that it will not crack. This penetrates the 
cement, and keeps it from what is termed sweating. 
Then cover with the ground for the picture, pre¬ 
paring the color with half turpentisie. For the 
picture itself, have your colors ground in oil and 
work them in turpentine, and it will have the same 
effect as fresco painting. It requires to be finished 
expeditiously, as the colors set fast. This sort of 
painting, 1 should say, would answer well : 1st. 
ilecause it will dry hard. 2nd. It will retain its 
color. 3rd. It is equal to fresco in beauty and 
appearance. 4th. After preparing the walls, the 
rooms may be used for business, and the artists con¬ 
tinue their labours at such times ns are most con¬ 
venient, as there is but little or no dirt.— Athexicum, 
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(7*0 th^ FMftr.J 

Sir.—I have endeavoured to perform my promise 
of giving you the drawing, and 1 hope an intelligible 
cdescription, of a very useful instrument, one much 
approved of by all 1 have shown it to, who under¬ 
stand drawing ; it may be made at a cost of about 
5a. If you tliink it worth a place in your Maga¬ 
zine, make any alteration you think proper in the 
language; as, doubtless, you will And some parts that 
require amendment—roy object has been to give 
such a description as to enable any person to make 

it. ' JAMUS WILCOX. 

[We give the description entire, as written— ed.] 
WILCOX’S PERSPECTOGRAPH. 

An instrument of perfect simplicity; it requires 
neither stand to hold it, nor eye-hole to look through 
—merely suspending it to the neck insures its return 
to the same position, and when not wanted to be 
consulted, hangs by its string, without the least 
possible inconvenience; even the most practised in 
sketching may derive assistance from it, as it will 
determine the vanishing point for them in an instant, 
and measure unerringly all the proportions. 

With this instrument, any person may draw 
buildings correctly in perspective; it is equally ap¬ 
plicable to landscape, and is also of great use in 
copying pictures. ^ 

No. 1, is a view of the perspectogrnph, partly 
opened to show it more completely; it is made of 
two rules of brass, 9 inches long, and about inch 
wide, one of which has a stop, to allow an arm to 
slide in it,—they are screwed together at 3 inches 
from one end, which screw has its head formed into 
a loop or eye, by which it is suspended to the neck 
by a string, when in use. 

No. 2, represents the manner of using it; the 
person being supposed to have set it to the form of 
the outline of a building, and in No. 3, to have laid 
it down on the paper, and ruled off by its inner 
edges the form of the house. • ^ 

No. 4, another object being seen through it, and 
transferred to the paper. 

It has a silk cord with a hook at each end : this 
cord is the greater part of its length double, and 
tied into knots about an inch apart; one end is hooked 
into the eye of the instrument, the other put round 
the neck, and hooked into such of the loops ii^ the 
string as required. 

The rules to be observe^ in sketching, are :—1st. 
The paper and the instrument must be of the same 
length, the height is of no consequence. 2nd. 
Having determined on the quantity and base line of 
the subject, put the string round thu neck, hold the 
instrument level across the face, at such a distance 
from the eye, that its twoc'ends just re^.ched to the 
extent you wish to make the sketch ; then put the 
hook into tliat loop that will retain it nt that distance, 
particularly noticing two objects then at its ends, to 
be guides for all future reference. 3rd. Observe 
under every circumstance of using it, it must be 
held square to the subject, or its result will be 
deceptive. 

Manner qf ufing if .—When thus held up to the 
extent of the string, the position of every object in 
the landscape may be corr<:ct1y,;-'i^dil down by its 
divisions and figures ; now oyfiit^o a right angle, 
keeping the base to the position first determine^ on, 
and thq, perpendicular side gives the correct height 
of all the objects. 

Drawing jSui/dtn^a.—While the perpendicular 
marks the uppghtp the base of the angle may be 


bent to the inclination of the bottom of the building, 
and the sliding arm to the top ; being thus made to 
fit the outline, unhook, lay it on the paper, and the 
pencil being run along its inner edge. Will give a 
correct outline in true perspective and proportion; 
by i;f.peating this, *^11 the different range?'tff heights 
are as easily obtained, and the distances of pillars, 
windows, doors, 5cc., being shown by the figures, 
liy reversing tlie ends, it becomes a foot rule, the 
figures being ^marked each way from the centre, and 
is then applicable to a larger paper; if opened to 
Ihe corresponding lines at the back, ,9 right angle is 
found, and a T square is produced. 


THE MANAGEMENT OP BULBS. 
Bultis closely re.semble buds in their structure, as 
well ns in their functioiis/sand differ chiefly in being 
under-ground, and of course out of light; while 
buds are not usually under-ground, and are conse¬ 
quently ^^xposed more or less to light. Some bulbs 
gre of close' texture, as those of the tulip and «now- 
drop, while others an; more open, as those of the 
white and the orange lilies, thence termed scaly 
bulbs. Bulbs may be classed, first, under hardy^ 
n‘C|uiring no shelter; secondly, as half-hardy^ re¬ 
quiring some protection from cold and wet, without 
any artificial heat ; and, thirdly, as tender^ requiring 
more or less artificial heat. It is the cultivation of 
the first sort tliat we are about to describe. These 
will endure all weathers without any artificial heat 
or protection, and riay be easily managed by 
observing the following directions:— 

Soil and Seed Sowing ,—The soil most adapted 
to the growth of bulbous roots, in general, is that of 
a sandy luan^ where there is^lio stagnation of mois¬ 
ture below. Many sorts of these roots are not, 
however, very difficult in this respect, provided 
there be not an over-proportion of moisture. The 
ground for them should be prepared by digging it 
to the depth of from six to eight or ten inches or 
more, reducing it wsU in the operation. After this 
has been done, it should remain a week or ten days 
before the^bulbs are put in, to become perfectly 
settled. Seed should be carefully saved from the 
best and most curious flowers, and when fully 
ripened, after having been hardened a little in the 
sun, should be sown in boxes of light rich earth, 
setting them in a sheltered susmy situation, but not 
under cover. This is usually done Ijout the latter 
end of August or the beginning of the following 
month; large sorts being covered to the depth ot 
nearl^an inch, and smaller sorts half an inch. A 
little water should be occasionally!given when the 
seasop is dry, to keep the soil moist, but not wet. 
The seeds may be protected till they come up by a 
little covering of some kind of strawy material. 
Other sowings raay4)e made in March, or the fol¬ 
lowing month, the boxes being brought^to southern 
exposures, when there is only the morning, sun 
towards May. 

4/Ier Culture qf iS'eed/tnps.—The young seedling 
plants should be protected in severe frosty weather, 
and ^en theie is much rain, by means of mats 
and hoops, and a reed hurdle, or other contrivance, 
to break off the north-east winds. The young plants 
should likewise be kept properly thinned out, and 
perfectly free from weeds. When the stems decay, 
a little mould should be put upon them, to the 
thickness of half an inch. In the follewing sumlher 
when the leaves decay, as about August, they should 
be planted out into nursery-beds, at the distance of 
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two or three inches, according to the kinds. Some 
sorts require to be removed from these into other 
nursery beds as soon as their tops decline, and set 
at six iiidhcs distance; or it is probably a better 
practice to thin them out to this distance in the first 
beds. An«r this they are to be managed as bloiving 
plants. These sorts of roots blow at different lengths 
of time, after being raised, some in the first, some 
ih the following year, and others not till several 
years afterwards. In all such plants u store of pre¬ 
pared pulp is laid up in the bulb each season, for 
, )>roducing th^ stems or flowers the succeeding 
season. It is clear then, that the more pulp there 
is stored up, or, in other words, the larger and 
plumper the bulbs are produced, the stronger and 
finer will the stems and flowers afterward^ grow. 
Now as flowering and fruiting exhaust the pulp, let 
every flower in the seedlltig be pinched ok in the 
l^ud, if they offer to blow, while the leaves must be 
left on the stem to prepare pulp for the root store, 
and make larger flower-buds in the centra«4or after 
blowitig. In this way finer and larger bulbs can h% 
produced than in any other way. It injures many 
bulbs, however, to break the flower stem, as would 
be the case, for instance, with respect to tulips. 

Propagation hy Stem Bulbs .—Some species, such 
as the tiger lily, produce on the sides of the top 
parts of their stems, at the inner base of the leaves, 
small dark colored bulbs, or buds, if they may be 
termed so, from which young plants may be raised. 
The stem bulbs should be taken off in August, and 
after being dried for a few d%s in the sun^ought to 
be planted out in rows in the same maimer as the 
young offsefas from the root bulbs. 

Improvement of Butbs by I)rytng.--^t is im¬ 
portant to aaotice hei^ the periodical^ activity and 
rest of plaqts, it being necessaQr for their health that 
they should have intervals of repose succeeding to 
activity, no less than sleep is needful to animals. 
In various processes of artificial management, the 
perfecting or extending this period of repose is 
found to be productive of very Wiarked effects. By 
putting plants in a state of repose sooner than 
natural, they can be brought again into adive growth 
sooner than their accustomed seasons; and by 
making it more complete than it can be made in a 
state of nature, the plants may be made to awake 
''V^ith greater vigour. With respect to bulbs, their 
period of repose conmences, as in other plants, 
with the withdthg of the leaves; and as complete 
reposq cannot be induced when the stimulas of 
moisture iS present, it becomes necessary ta take 
the bulbs out of the ground. As soon then V the 
choice sorts ofd>ulbous flowers are past blowing, 
and the leaves beginning to die off, the bulbs should 
be taken out of the ground, choosing dry weather 
for this purpose ; and they should be gradually and 
thoroughly dried by spreading them out and turning 
them, to preflent the appearance of mouldiness or 
canher. It is also important to cut off the flower 
stems just before flowering, to place these in water, 
and blow them there, allowing the leaves, as already 
explained in the cultivation of seedlings, to remain 
for the purpose of nourishing the bulb. Bu^ it is 
said that the bulb will be apt to canker and rot, if 
the flower stem be cut down after blowing, while it 
is still fresh, and before it dies down. There is 
.another principle, which is usually overlooked by 
practical writers and practical men, for inducing a 
compete state lof rest in the dug-up bulbs; and 
this is the influence of light. Bulbs, like all under¬ 
ground vegetable productions, dislike the light, and 


hence when bulbs are planted too shallow, they do 
not blow BO finely as when deeper in the ground. 
Hence it is fairly inferred that light has, to speuk 
phyaiologicidly, rather a sedative than a stimulnnU 
effect on bulbs; consecpiently, hy placing the dug- 
up bulbs in the light, and not sliuttiiig them up in 
boxes and baskets, as most florists recommend, 
must induce a mure complete state of repose. Be¬ 
sides, by Carrying off the superfluous water from 
the stored-up pulp, it tends to enriclk its nutritive 
properties, and this also is best effected in the light, 
which promotes evaporation as well as decomposi¬ 
tion. The natural period of repose for most bulbs 
is six weeks, or two months, but many sorts may 
be kept out of the ground several months, and 
some sorts admit of being kept out of the ground 
from the time the flowers and leaves decay till the 
following spring, as is often practised, to obtain a 
longer succession of bloom in the flowers. Bulbs 
of the coated or laminated kinds, such as lilies, 
should not be kept out of the soil longer than six 
or eight weeks, the summer flowering sorts being 
set at separate periods in the autumn, and in the 
beginning of the year, before the latter end of 
February, so as to produce a succession of flowers. 
With others of a more delicate nature, this method 
is also common, but they should have a dry sandy 
soil, in orderi^o stand the winter without rotting, 
where there happens to be much wet, succeeded by 
severe frosts. When bulbs have remained in the 
ground longer than the proper period, so as to have 
struck out new roots, they should always be removed 
with balls of earth, as where this is not attended to 
they grow weak. On this account the exact period 
for reipioval should be carefully observed. It is 
necessary, on taking up the choice kind of bulboua 
roots annually, to separate the offsets for increase, 
as well as to prepare the earth of the beds and 
borders afresh, to promote the flneness of the suc¬ 
ceeding vearia bloom. The inferior sorts of bulbous 
roots should also be removed every other year, or 
as often as their offsets are considerably increased ; 
for when increased into large bunches they cramp 
each other in growth, and produce small ill-nou¬ 
rished flowers. 

Planting out and After•c^dtnre .—With respect 
to the seasons for planting out bulbs after proper 
dryy^g, it is recommended as the best practice to 
plant the spring kinds in the beginning of the 
autumn, such as in the latter end of September* or 
beginning of the following month ; and those of the 
summer flowering in October, or the beginning of 
November; and those of the autumn blowing in 
the latter part‘d July, or in the following month; 
too early aniktoo late planting being equally to be 
avoided, as #hen put in^oo soon, the flowers are 
liable to J)e injured by being too forward if the 
winter and early spring prove severe; and when 
delayed too long, they are apt previously to exhaust 
themselves by forming roots. The offsets of bulbs 
should in general be put into the ground a consider¬ 
able time before the periods of planting out the 
full-sized roots; those taken from coated or lami-, 
nated bulbs mostly requiring to be immediately re¬ 
planted. With respect to the disposal of bulbs in 
planting, the ratf^^nd^more choice sorts require 
beds a little roum|o^\Df three, four, or more feet in 
width, according to circumstances; the smaller 
sorts appear best in patches in the common l:«)rder8, 
in clusters of three, four, or five together, according 
to their respective height. With the large sorts, 
one in a place is sufficient. The fancy sort of bulba 
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wheo planted in beds are usually put In rows eight 
or nine inches apart, and from five to seven inches 
distant, in proportion to their height. Some prefer 
less room, but where a strong blow is r%^uired these 
* distances are not too great. The depths of setting 
bulbs are in general according to their sizes or 
growths, as three or four inches from their upper 
parts, though some sorts will rise from a considerable 
depth, as six inches or more, and others from still 
greater, which has induced some persons to plant 
them to suck depths as are sufficient to prevent 
their being injured by digging over the surface 
ground, DilTerent methods are employed in plant¬ 
ing^ bulbs, such as putting them in by the dibble, or 
in drills drawn by » hoe. The latter is in general 
to be preferred, as they are apt to be hollow in dib¬ 
bling, while, by placing them in a drill they may be 
gently pressed into the soil, and be perfectly covered 
up. When they are set in beds, the best method is 
to draw off the mould of a sufficient depth to one 
side, leaving the surface perfectly level, watering it 
a little in dry seasons, and then forming* it into 
proper squares, placing a bulb in the middle of each, 
and covering them with the mould drawn off so as 
to leaye the bulbs in an upright position. After the 
bulbs have been put into the earth, if the weather 
continue very dry, a little water should be sprinkled 
over the beds or other places, to ^forward their 
vegetation and prevent their rotting. Occasional 
protection will be necessary in raising the more 
choice sorts of bulbs; and before they appear, 
during the winter, the beds should be sheltered from 
too much wet, in order to guard against the effects 
of succeeding frosts. When they first present them¬ 
selves above the ground also, they should have the 
protection of an awning of cloth, mats, or* other 
contrivances at night when the weather is severe ; 
but these should not remain on in the day time 
when the weather is tolerable. Some sort of cover¬ 
ing of the same sort is likewise necessary when they 
arc in bloom, to shield them from the sun and rain, 
and continue them much longer in a perfect atate 
of flowering. 


UNCERTAIN SIGNS OP DEATH. 

The cessation of pulsation in the heart and the 
arteries, and coldness of the body, are commonly 
thought to be certain signs of death; but thd re¬ 
searches of science have proved them to be very 
fallacious. A more certain sign is the suspension 
of respiration, for it cannot be continued many 
minutes without actual death superyening; whereas 
the action of the heart and arteries may be sus¬ 
pended for a considerable time, if relpi|^ation be still 
carried on, however obscu^iely, and yet jheae organs 
be again awakened to activity. Ihe first object, 
therefore, in supposed death, is to ascertaih whether 
respiration still continues. This can, in many in¬ 
stances, be perceived by baring the thorax and 
abdomen ; since it is impossible for breathing to be 
carried on for many seconds without the influence 
of the respiratory muscles, the effect of the action 
of which is to elevate the ribs and depress the dia¬ 
phragm, BO as to push forward the sternum, and 
cause a momentary swelling,of tl^^?jyIomen. It is 
of great importance to the practitioner to 

accustom his eye to judge accuniteiy of these move¬ 
ments, as the ordinary methods of applying a mirror 
to the iKonth, or a downy feather near it, are both 
liable to error. If the mirror be warmer than the 
aspired breat^ no sign can be obtained by it, 


because the breath is not condensed upon it; or, the 
insensible perspiration from the hand of him who 
holds it may sully its surface; whilst ** the light 
and weightless down,’’ if confided in, Will delude 
more than the prince, who is thus described as hav- 
ng pern deceiveu by it, when carryvsj’ off the 
crown from the pillow of his royal father 

'* By hU gtftes of breath, 

Thera lies a downy feather, which stirs not: 

Did he r^pire, that light and weightless down 
Perchance must move.*' 

Another symptom, the opacity and f|snt of lustre in 
the eye, is equally fallacious ; even the thin slimy 
membrane which qovera the cornea in the eye of 
the dead, which breaks in pieces when touched, and 
is easijv removed from the cornea by wiping, some¬ 
times 18 foj|gDed many hours before death has oc¬ 
curred. In several instances, also, this appearance 
does not present itself even after death; as, for 
instance, in cases of poisoning by hydrocyanic acid, 
in whic||i^the eye retains all its lustre for hours after 
death; aAl the iris even contracts when approached 
by a bright light. T*his sign, therefore, when taken 
alone, is of no value.—^The state of collapse, which 
is one of the symptoms of cholera asphyixa, has 
demonstrated how little is the value of coldneu of 
the body as a sign of death. In that singular dis¬ 
ease, the coldness which accompanies the state of 
collapse is that of ice, and during it no pulsation 
can be perceived, even at the heart; yet the person 
lives and breathes, and frequently recovers. Drovmed 
persons, also, in whon^dnimation is only suspended, 
and who' may be recalled to life, are always cold; 
whereas in some diseases, apoplexy, for, example, a 
certain digree of warmth «i>is perceived for many 
hours.—Paleness and liviilityiof countenance always 
accompany the above state of collapse; the body 
even becomes bluethis sign, therefore, which is 
usually set down as one indicating death, is of leas 
value than any others. Cases, on the other hand, 
have occurred in which the countenance has re¬ 
mained unchanged fbconsiderahle time after death ; 
and in some instances, as Dr. Paris has remarked, 
its colon and complexion have not only been 
preserved, but even heightened:” as if the spirit, 
scorning the blow which severed it from mortality, 
had left the amile it raised upon the moveless 
features; or, as Shakespeare would express it, 

** SmiUng, as sntiie fly had tickled slumber; 

Not as Death's dart, being laugh'd at'Cv 

From these, and other observations, the same 
write^Dr. A. T. Thomson, it is evident, that there 
are m certain signs that a person is truly dead, 
except the total cessation of resp'Aation, and the 
commencing putrefaction of the body. 


STEAM AND VUE STEAM ENGINE. 

C Resumed from page 294. J ^ 

Soon after the time at which De Cans published an 
account of his contrivances; namely in 1629, a 
scheme was given by an Italian architect and en- 
gineci^ name^ Branca, which exhibita a different 
mode of applying the agency of steam; in this, its 
impulsion on a wheel produced a rotatory motion. 
The following cut shows the picturesque apparatos 
he has given to illustrate his invention. 

A is a boiler with a negro’s head attached ; from 
the mouth of the figure issues a tulje, and whun a 
fire is placed beneath the boiler, the steam issuing 
from the tube, strikes against the float-boards of the 
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horizoDUl wheel B. To the spinidle of B is attached 
the trundle C, which works the cogged wheel D| 
and by its means the crank and pump rod B. In 
the origin!! it was made to move stampers up and 
dowDi which worked into large iron mortars, where 



drugs were placed to be pounded. A .slight in¬ 
spection of Branca’s diagram will convince us, that 
his series of wheels, and the stampers and mortars, 
are introduced more to show how steam may be 
applied, than that it ever was so. His book besides 
is avowedly a collection of machines invented by 
others; and this mode of mdting a wheel steam, 
is probably, therefore, an idea of which ne is the 
mere illustrator. If not, it is only a slight modifi¬ 
cation of the older CEli^les, and has no ^nnection 
whatever either in stActure or principle with the 
steam engine now in use. franca gives another 
figure in bis volume, in which he shows the smokCf 
rising through a pipe from a small smith's forge, 
moving a wheel, which communicates motion by 
other wheels to cylinders, for flattening iron bars. 
This by the smoke and that iby the steam, may 
therefore be equally efficient; and both, probably, 
have similar pretensions to being considerfd as never 
having been applied in practice. The picturesque 
arrangement of his apparatus will be readily ad¬ 
mitted as a proof of the position, at least, that 
'franca was a man of taste, as well as a person of 
ingenuity. • 

The year (Mowing that of the publication of 
Branca’s book, the ingenious Cornelius Drebbel, 
who has Mft so great a reputation for ingenuity, 
and so few of whose works remain on which tt was 
founded, put in practice the device, which has been 
described as producing the sounds of the Egyptian 
Idol a musical instrument, which *being set in 
the sunshine, would of itself render a soft and 
pleasant harmony, but being removed into the shade 
would presenMy become silent. The reason of it was 
this p—The warmth of the sun, working upon some 
moisture within it, and, rarefying the inward air unto 
so great an extension, that it must needs seek a vent 
or orifice, did thereby give several motions to the 
instrument. • • 

Considering that the Marquis of Worcester really 
put in practice all the wonderful contrivances men¬ 
tioned in his Century of Inventions," we shall 
^be bound to cede to him the real invention of the 
steam engine: for, until he showed how a recipro¬ 
cating action was to be kept up, there waa nothing 
which could claim to be so considered. With this 
extraordinary man's public character we have nothing 


to do; though his career waa checkered with casual¬ 
ties, his conduct appears devoted to his royal master 
Charles—in whose service his family were extermi¬ 
nated; his Astle (Ragland Castle) besieged, taken,* 
and destroyed; himself reduced to destitution, op¬ 
pressed with debt, and without resources. During 
the ascendancy of the parliament, he mostly resided 
abroad, but coming to London with a commission 
fron^ his royal master, he was taken prisoner, and 
for many years confined a close prisoner in the 
Tower. 

The tedium of his long imprisonment was be¬ 
guiled by mechanical amusements, which, it is ga¬ 
thered from other sources, he diligently foncAred 
even in the times of his brightest fortunes, and in 
situations apparently the most uiipropitious for his 
being able to spare the necessary leisure and atten¬ 
tion. At his enlargement, neither the dilapidation 
of his fortune, the love of pleasure, which was 
strongly implanted in him, nor his own increasing 
infirmitjes, had any effect in damping the ardour of 
his enthuaiasm. 

The desire of being useful to his country, in the 
way which his experience pointed out was of all 
others the most effective, gained strength as his offers 
of service were rejected. Yet he solicited but for 
that cheapest of all patronage, the countenance only 
of men in poqier, to ensure a fair trial for his in¬ 
ventions ; for notwithstanding his deep embarrass¬ 
ments, so sanguine was he of the practical value of 
his projects, that he offered to make all the experi¬ 
ments at his own expense. The passage is curious. 

Be pleased," he says to parliament, " to make 
use of me and my endeavours, to enrich them not 
myself; such being my onely request unto you, 
spare me not, in what your wisdoms shall find me 
usefiil, who do esteem myself, not onely by the act 
of the water-commanding engine, (which so chear- 
fully you have past,} sufficiently rewarded, but like¬ 
wise with courage to do ten times more for the future, 
and my ^ebts being paid, and a competency to live 
according to my birth and quality settled, the rest 
I shall dedicate to the service of our king and 
countrey by your disposals; and esteem me not the 
more, or rather any more, by what is past, but what’s 
to come; professing really from my heart that roy 
intentions are to outgo the six or seven hundred 
tho\yand pounds already sacrificed, if countenanced 
and encouraged by you ; ingenously confessing ^at 
the melancholy which hath lately seized upon me, 
(the cause whereof none of you but may easily 
guess,) hath, I dare say, retarded more advantage 
to the public service than modesty will permit me 
to utter. now revived by your promising 

favours, 1 shall infallibly be enabled thereunto, in 
the experimiffits extant afid comprised under these 
heads, practicable with my directions, by the un- 
paralled workman, Caspar Kaltoff’s hand, who hath 
been these five-and-thirty years as in a school under 
me employed, and still at my disposal, in a place by 
my great expenses made fit for public service, yet 
lately like to be taken from me, and consequently 
from the service of king and kingdom, without the 
least regard of above ten thousand pounds expended 
by me, and through my zele to the common good." 

The book to^'fSn^ h^ alludes, as containing the 
" heads" of his Ap^ments, was published in 1663, 
under the title of "A century of the names and 
scantlings of such inventions, as at present I can 
call to mind to have tried and perfected, which, mj 
former notes being lost, I have, at the instance of a 
powerful friend, endeavoured, now in the year 1655, 
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to set down in such a way, as may sufficiently in- 
■tnict me to put any of them in practice.*’ 

The novelty of the greater number of the hun- 
f dred propositions or descriptions of which this vo¬ 
lume consists, and the wonderful nature of others, 
cast an air of improbability over the whole; the 
noble author was charged with describing many 
things which he wished were invented, rather than 
machines which he had actually constructed. And 
even those who have beijen warmest in praise of his 
genius, and have spoken in favorable terms of some 
of his scantlings/' have found it necessary to 
enter their protest against others, in order to save 
their own consistency. 

Yet this collection of descriptions bears internal 
marks of being what it professes to be, drawn up 
from actual trials of machines in existence. On an 
attentive examination of the general scope of his 
inventions, they will appear to have been suggested, 
the greater number, by the wants of his accidental 
situation, and a small number by those of his station. 
To a statesman employed in highly confidential ne- 
gociatioris, the secrecy of his correspondence would 
be of great importance; to a traveller the security of 
bis locks; a soldier is mainly interested in his arms, 
at times in scaling a fortification, or transmitting in¬ 
telligence in the dark; and the projector of a water- 
company could not fail of laying his irgenuity under 
contribution, to devise a mode of raising water above 
its level. These classes comprise the greater part 
of his hundred inventions; and when we learn that, 
for BO long a period as thirty-five years, he employed 
an expert mechanic in his various projects, it is a 
matter of wonder that his inventions were not more 
numerous. And in fact, he says that they were so; 
fur he observes, ’’ that he has omitted many, and 
some of three sorts not willingly set down, lest ill 
be made thereof; ” but that such things were actu¬ 
ally within his knowledge is quite clear, for he pro¬ 
mises to set them down in his own cipher, not 
to be concealed when duty or affection Dblig& him.” 
It is also very generally admitted, that not a few of 
his improbable things are trifles, while others usually 
conceded to him as conveying clear notions, are 
decidedly machines of importance; and all are 
agreed, that since his book was published, many 
similar contrivances have been put in practice. 

There is nothing therefore preposterous ini^e 
opinion, that all the inventions described in the 
** Century,” had been put by the noble mechanic to 
the test of experiment. Of one, which is the sub¬ 
ject of the sixty-eighth proposition, we have for¬ 
tunately very conclusive evidence of its having been 
actually erected^ and this may be co^idered u that 
one the most obscurely hinted at, and^described as 
capable of the most improbable performance of all 
his inventions. The announcement is as fellows:— 

” An admirable and most forcible way to drive 
up water by fire, not drawing or sucking it upward, 
for chat must be as the philosopher calleth it, infra 
sphati^m activitatis^ which is but at such a distance, 
but this way hath no bounder, if the vessels be 
strong enough; for I have taken a piece of a whole 
cannon, whereof the end was burst, and filled it 
three-quarters full, stopping and sergyring up the 
broken end, as also the todch-bciafrand making a 
constant fire under it; within .^ei/cy-four hours it 
burst, and made a great crack, so that having found 
a way to^make my veasels so that they are strength¬ 
ened by the force within them, and the one to fill 
after the other, have seen the water run like a con- 
•taat fountain Arty feet high; one vessel of water 


rarefied by fire driveth up forty of cold water; and 
a man that attends the work, is but to turn two 
cocks, that one vessel of water being consumed, 
another begins to force and re-fill withhold water, 
and so successively. ^ 

An engine so contrived, that workffig the pri^ 
mum mobile forward or backward, upward or down¬ 
ward, circularly or corner-wise, to mdfro^ straight, 
upright, or downright, yet the pretended operation 
continueth dhd advancetb, none of the motions 
above-mentioned hindering, much less stopping, 
^he other; bht unanimously andrwith harmony 
agreeing, they all augment and contribute strength 
unto the intended work and operation; and, there-. 
fore I call this a semUomnipotent etigine^ and do 
intend that a model thereof be buried with me. 

How to make one pound weight to raise an 
hundred as high as one pound falleth, and yet the 
hundred pound descending, doth what nothing leps 
than one hundred pounds can effect. 

” Upac\ so potent a help as these two last-men¬ 
tioned inventions, a waterwork is, by many gears’ 
experience and labour, so advantageously by me 
contrived, that a child’s force bringeth up, an hun¬ 
dred foot high, an incredible quantity of water, 
even two feet diameter, so naturally, that the work 
will not be heard into the next room ; and with so 
great ease and geometrical symmetry, though it 
work day and night from one end of the year to 
the other, it will not require forty shillings repara¬ 
tion to the whole ei^ne, nor hinder one day’s 
work j lyid I may bolAy call it the most stupendous 
work in the world; and not onely with little 
charge to^rain all sorts of mines, and furmsh cities 
with water, though never sS' high seated, as well as 
to keep them sweet, running through 8^;eral streets, 
and so performing tb,? work of scavengers, as well 
as furnishing the inhabitants with sufficient water 
for their private occasions ; but likewise supplying 
rivers with sufficient to maintaine and make them 
portable from towne to towne, and for the bettering 
of lands all the way*lt runs. With many more ad¬ 
vantageous and yet greater effects of profits, admi¬ 
ration, and consequence; so that, deservedly, I 
deem this invention to crown my labours, to reward 
my expenses, and make my thoughts acquiese in 
the way of further inventions." 

( To he continued,} 

STRAW PLAT. 

{Besumed from page 303, and concluded.) 

The fcbips are whitened, either before or after 
manufacture, by steeping them in ctld soapy water, 
colored with a small portion of indigo; after which 
they are exposed for some days on the grass, where 
they are frequently sprinkled with clear water, as 
they must not be allowed to become dry. 

Hats manufactured from this materiid recommend 
themselves by their extreme lightness, while They 
are sometimes made to assume a delicate and taste¬ 
ful form; they are however at best but very fragile 
from their want of flexibility and firmness. The 
French have endeavoured to impart to them some¬ 
thing of these qualities by the union of another 
substance, making bats composed of willow chips 
and whale-bone. The warp of this texture is 
formed of whale-bone and willow chips^ one of the 
former, and two of the latter alternately, and the 
woof is entirely composed of willow* chips. Hats 
made of this mixture are found much more durable 
than those made wholly of wood shavings. 
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Platting of gtraw8» grasses, and chips into hats, 
and different articles for wear, is far from being 
confined to £urope, or to cWilised countries. The 
art is ind^d found to obtain in different degrees of 
extent and excellence in nearly every part of the 
world. the southern provinceb of China, where, 
in summer, the population use no other head cover* 
ing, and where the Mandacins wear these hats with 
tremendously wide brims, the quantity of straw 
platted is prodigious. In Japan, in projiortion to the 
population, the consumption is almost equally great. 

When on a Journey,'' says Thun])erg, “ all thi| 
'Japanese weai*a conical hat, made of a species of 
grass platted and tied with a string." He also ob- 
•served, that all the fiOihermen wore hats of the same 
material and shape. But in addition to this ex* 
tensive use, the Japanese hardly ever wear any shoes 
or slippers but such as a^p made of platted straw. 
"This," remarks the same excellent traveller, " is 
the most shabby and indifferent part of their dress, 
and yet in equal use with the high and the low, the 
rich yid the poor. They are made of rice-straw 
platted, and by no means strong." They cost,* 
however, a mere trifle ; they are found exposed for 
sale in every town and in every village, and the 
pedestrian supplies himself with new shoes as He 
goes along, while the more provident man always 
carries two or three pair with him for use, throwing 
them away as they wear out. " Old worn-out shoes 
of this description are found lying every where by 
the sides of the roads, especially near rivulets, 
where travellers, on changing their shoes, have an 
opportunity at the same time of washing thflir feet." 
In very wet weather they use wooden clogs, which 
are attached^to their strupv-platted shoes by ties also 
made of straw plat. ^People of very high rank 
sometimes wear slippers made of flne slips of rattan 
neatly platted. * 

The natives of Tonquin wear also broad-brimmed 
hats of platted straw or reeds, occasionally platting 
strips of the palmeto leaf for the same purpose. 
But not to enumerate many other comparatively 
civilised people, we find the wild Indians of both the 
Americas, the natives of the South Sga Islands, 
the Negroes and Hottentots of Africa, and even the 
poor savages near the Polar regions, all acquainted 
with the art of platting strips of wood, grasses, or 
^ea-weeds, and some of them producing, merely by 
nand, textures which jve, assisted by all the agency 
of machinery, ^uld scarcely rival. 

A very pretty and endurable kind of straw plat, 
made tn South America, is familiar to amateurs of 
cigars. "Afabric highly esteemed in all the Spanish 
possessions," sags a recent traveller, " is that of a 
species of grass, which is bleached and platted into 
various articles, such as pouches and dgar-cases, of 
extreme regularity and fineness. Hats of the same 
material, but coarser, are expoi 2 |ted in large quanti¬ 
ties, and fouii^ well adapted to warm climates. I 
coul^ obtain very little information respecting the 
raw material, farther than that it grew on the coast 
to the northward in great profusion." 


CHEMICAL CHANGES PRODUCED BY 
MALTING. 

It is a fact, which must strike the most superficial 
observer, that the structure of the kernel of a 
•barley-corn is, in appearance, very different indeed 
from^thal of a grain of malt. The kernel of raw 
barley is heavy*hard, horny, and in a slight degree 
transparent. The kernel of a well-malted grain is 


light, soft, floury, and perfectly opaque. The cause 
of these differences should properly be sought in 
the analysis of grain in the two different states. 

The analg^is of barley-meal has been attempted 
by two chemists, Einhoff and Proust; but the re-* 
suits are so extremely discordant, that there Is but 
little use in adducing either of them. There is, 
however, a statement made by Proust, which it 
would be improper to neglect. He affirms that barley 
contains a peculiar proximate principle, which, from 
the Latin name of the grain, he has called hordein. 
He describes it as a yellow, woody powder, granular 
to the touch, and resembling sawdust in appear¬ 
ance. It is insoluble in water, either boiling or 
cold. In the process of malting, this hoiralein 
disappears in great quantity, and it is resolved 
chiefly into starch and sugar ; certain quantities of 
which had previously existed ready formed in the 
raw barley. According to Proust, the following la 
a comparative estimate of the principles of unmalted 
and malted barley in one hundred parts 



Bariev, 

Malt. 

Yellow resin. 


Gum...... 


...15 

Sucar.... 

9 R 

..15 

Gluten............ 


... 1 

Starch. 


..5S 

Hordein. 

.55.. 

...1* 

$ 

100 

100 


The analysis of Einhoff, beside adding albumen, 
volatile matter, and phosphate of Ihne to the fore¬ 
going ingredients, represents the quantity of starch 
to be more than double what is stated by Proust; 
and if to the starch we add the hordein, still the 
sum will not reconcile the analyses. The proportion 
of sugar corresponds in both estimates almost pre¬ 
cisely. But the most remarkable circumstance in 
the whole is the total omission of the fixed oil which 
exists in barley, and which has been described by 
Fourcroy and Vauquelin as amounting to a hun¬ 
dredth B^rt; and afterwards by Dr. Thomson. This 
oU is of importance ; it is of so permanent a nature 
as to escape alteration in the processes of fermenta¬ 
tion and distillation; for it is obtained abundantly 
in the distillation of whiskey, in shreds. 

In some of its properties this oil resembles oil of 
roses obtained by distillation; it is concrete, and 
almost as solid as tallow, even in summer : by pe- 
culknr management it may be made to crystallise in 
blades; it is somewhat soluble in alcohol, and may be 
precipitated from its solution by the effusion of water. 
The oil is volatile, and distils over with water: it 
dissolves oxide of copper, and forms a green com¬ 
pound ! the color of the oil, when newly djstilled from 
wash, is variablt; sometimes being pale green, some¬ 
times white, jtndsometim^ of no decided color: time 
renders it rancid; its natural smell is not agreeable; 
it mostly resembles distillers* faints: when dissolved 
in diluted alcohol, it communicates to it very 
nearly the smell of what, in Ireland, is called potteen 
whiskey; and good judges were deceived by it. 
What is called the whiskey smell of spirit is owing 
to a small quantity of this oil held in solution. It 
is not so volatile as alcohol: hence frequent recti¬ 
fications of common spirit afford a product having 
less and less smjll: hence, in the distiller's 

process, the siilfijliws contain much oil, because 
they were distillea at u high temperature, on account 
of the great quantity of water present: hence, the 
spirit produced first in the rectification of dinglings 
is much freer from oil than the latter portions, 
when the temperature rises; and hence the very 
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Inst products from the singlings have so disagreeable 
an odour, because then the oil comes over abun¬ 
dantly. The points of resemblance between this 
oil and oil of roses arc their solidity, their volatility, 
‘their leaving a greasy stain on paper, Which requires 
a strong heat to expel, their tendency to rancidity, 
their crystallisability, and the uncertainty of color. 
The properties just explained place these two oils 
aa the link of connection between what are called 
fixed and volatile oils. 

Dr. Thomson is of opinion that the hordein should 
not be considered a peculiar proximate principle; 
and that it is merely starch in a particular state, 
somewhat similar to the fibrous matter of potatoes. 
Maftiiig converts it partly into sugar, and partly 
into common stare li, by destroying a certain un¬ 
known glutinous substance, which glues the particles 
of it so firmly together. Yet the presence of sub¬ 
stance in barley-meal in so great a quantity as more 
than one half of the whole weight; its being woody, 
and insoluble in water whether cold or boiling; its 
disappearing during the malting; and the increase of 
the gum, sugar, and starch, in consequence; are 
properties not attributable to any component part of 
any grain with which chemists have hitherto been 
acquainted. Hence, in strictness, we are bound to 
admit hordein as a peculiar substance. 

As to the original question just proposed, and 
which brought the investigation of •^’roust under 
consideration, it still remains to be answered, what 
is the cause of the difference of their mechanical 
structure ? And although the analyses of EinhoiT 
and Proust differ so materially, yet chemists agree 
that raw barley, amongst its other ingredients, con¬ 
tains gluten, gum, and sugar; and there is even 
tolerable accordance in the quantities assigned. 
One hundred parts of barley-meal contain about 3^ 
parts of gluten, 4-^ of gum, and 5^ of sugar. Now 
these are all of a glutinous nature, calculated to 
bind the starch and the other ingredients into a 
solid mass of great hardness, such as we,know a 
barley-corn to b^. For such is the hardness of 
gluten, that it has been used to join fragments of 
pottery. The following is a fact illustrativs of this 
statement:—If barley, reduced to the finest powder 
and the husk removed, be made into a paste with 
water, rolled into grains resembling the original 
barley, and exceedingly well dried before a brisk 
fire, but not scorched, they become almost as far>rd 
as the natural grain. But this powerful cohesion 
has taken place between particles which had been 
already disintegrated, and removed from each other. 
How much more powerful must be the cohesion of 
particles bound together by gluey matter, which had 
grown alon^ with the ingredients of the corn, which 
cemented—^not particles formed by the artificial 
process of grinding—but the ultimate ^Jparticles of 
which that kind of matter is composed. In such a 
case, it is not wonderful that particles so much more 
closely approximated, and so much more intimately 
penetrated by the cement, of which two of the in¬ 
gredients are perfectly transparent, and the third a 
good deal so, should be so affected as to be at least 
horny, if not in a slight degree transparent, as we 
find a ripe dry barley-corn to be. 

But when barley is steeped in water with a view 
of malting, the cement is' sofbuill^ the particles 
now cohering with but little fofee, 'are separated to 
a greater distance from each other, so that the 
specific gravity is lessened by the absorption of 


water and consequent swelling of the grain, and 
perhaps by the evolution of the carbonic acid. 
During the progress of germination, the quantity 
of the chief cement, the gluten, is less'^ned from 
three parts to one, by chemical changes in it; and, 
in short, the whole constitution is 8uhvert<^ J. 

It is a matter of opinion, admitted by some and 
denied by others, that the change effected in barley 
by malting is complete; that it affects every in¬ 
gredient of the grain ; and that the whole substance 
is converted into new matter, which did not previ¬ 
ously exist in the grain. Wliat the nature of this 
new matter may be is not yet agreed'9n. There are 
two opinions. It is found that hot water is capable 
of dissolving away every thing from malt, except ' 
the husk. This, it may be supposed, could not 
happeif unless there was a total change effected in 
the starch and gluten of ^the barley. Starch, it is 
true, is soluble in boiling water; the result, how¬ 
ever, is not a solution, but a well-known jelly; 
which becomes even more stiff by cooling. But the 
solution*^8lGained from malt is perfectly fluid, whe¬ 
ther hot or cohl. From the disappearance of the 
starch, and the obvious formation of sugar, it has 
been supposed that the result and object of malting 
are the total conversion of the starch into sugar. 

But a difl'erent view may be taken. It may be 
supposed that, during the malting process, the 
change of starch into saccharine matter is but par¬ 
tial ; that the malt still contains much unaltered 
starch; and that, by the action of hot water, the 
conversion into saccharine matter is nearly com¬ 
pleted. ^n short, it has been conceived, and with 
much probability, that the sugar-forming process is 
resumed ard continued duripg the actioii of the hot 
water. ^ 

GALVANIC PLANT PROTECTOR. 

Mil. CuTiiJiERT, of Clayton-square, Liverpool, has 
successfully applied the galvanic principle to the 
preservation of plants, from the attacks of slugs or 
worms. This invention, which perfectly secures 
dahlias and other delicate plants from the attacks of 
those voraejnus pests of the flower garden, the mol- 
lusca, must be highly acceptable to all engaged in 
their culture. After a trial of twelve months by the 
inventor, not a plant was injured that had the pro¬ 
tection of these galvanic circles, although during the 
same period plants on all sides suffered severely that 
were not so protected. The protect^- consists of a 
conical ring of zinc about four inches in height, the 
top end flanked off about a quarter of an inch, and 
cut into numerous vandyked points; immediately 
under is a ring of copper neatly fitted. It is thus 
used:—The bottom of the zinc ring' is pressed into 
the soil until the lower edge of the copper ring is 
about one inch and a half above the surface ; care 
being taken to inclose within the ring the rods of 
such plants as may require them, otherwise the 
mollusca find a road to the plant by the rods. The 
mollusca may crawl into the zinc with impunity, 
but, on coming in contact with the copper, will 
receive a galvanic shock, and immediately turn away 
or fall to the ground. If the largest of this tribe 
attempt to str^h across and above the copper belt, 
avoiding contact, they would be incapable of hold¬ 
ing by the points. The protector acts in wet or dry 
weather, and is always in action. Its appearance in 
use is like a flower-pot; and its cheapness, utility, 
and durabilitv, must insure its general adontion*. 
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ECLIPSES AND SPOTS UPON THE MOON. 


To observe an eclipse of the moony in such a manner When you find the moment of the eclipse ap- 
as lo be useful to geography and astronomyy it will proaching, which may be always known either by a 

be necessary, in the first place, to have a clock or common almanac, or the Ephemerides published by 

watch that indiciAes seconds, and which you are the astronomers^ in different parts of Europe, you 

certain is so well constructed as to go in«an uniform must oarefuUf remark the^instant when the shadow 

manner: it ought to bo regulated some days before of the earth touches the raoon ’9 disc. It is necessary 

by means of a meridian, if you have one traced out, here to mention, that there will always be some un- 

or by some of ^e methods employed for that pur* certainty on account of the penumbra; because it 

]>ose by astronomers; and you must ascertain how is not a thick black shadow which first covers the 

much 4t goes fast or slow in twenty.four hours, moon’s disc, but an imperfect one that thickens by 

that the difference may be taken into account at the degrees. This arises from the sun’s disc being 

time of the observation, gradually occulted from the moon; and hence it is 

You ought to be provided also with a refracting difficult to fix with exactness the real limits of the 

or reflecting telescope, some feet in^length;*for shadow, and th^ienumbra. Here, as in many 

the longer it is, the more certain you will be of other cases, obsj^ers ar^ enabled by habit to dis* 

discerning exactly the moment of the phases of the tinguish this boun3a|^ * or at least prevented front 

eclipse; and if you are desirous of observing the falling into any great error, 

quantity of the eclipse, it should be furnished with When you are certain that the real shadow has 
a micri^meter. ^ touched the moon’s disc, the time must be* noted 

VOI. HI- - 144 . 
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down; that is to say, the hour, minute, and second, 
at which it happened. 

In this manner you laiiftt fellow the afaadow M 
the |iioon*s disc, and remark at what hour, minute, 
and second the shadow reaches the most remarkable 
spots: all this likewise must be noted down. 

If the eclipse ta not total, the shadow, after having 
covered part of the lunar disc, will decrease. You 
must therefore observe in like manner the moment 
when the shadow leaves the different spots it before 
covered, and the time when the disc of the moon 
ceases to be touched by the shadow, which will be 
the end pf the eclipse. 

If the eclipse is total, so that the moon's disc 
i^midns some time iu the shadow, you must note 
down the time when it is totally eclipsed, as well as 
that when it begins to be illuminated, and the 
moments when the shadow leaves the different 
spots. 

When this is done, if the time of the commence* 
ment of the eclipse be subtracted from that of the 
end, the remainder will be its duration; and if half 
the duration be added to the time of commencement, 
the result will be the middle. 

To facilitate these operations, astronomers have 
given certain names to most of the spots with whidi 
the moon's disc is coYered. 

The usual denominations are those of Langrenus, 
who distinguished the greater past of them by the 
names of astronomers and philosophers who were 
his contemporaries, or who had flourished before 
his time. Sofaie others have been since added; but 
there was no room fc/ the most celebrated of the 
mQde>«»n^ iiush as Huygens, Descartes, Newton, and 
Cassini. Hevelius, far more judicious in our opinion, 
gave to these spots names taken from the most re¬ 
markable places of the earth: in this manner he 
calls the highest mountain of the moon, Mount 
Sinai, &g. Thfa however is a matter of indifference, 
provided there be no confusion. We have here 
subjoined a representation of the moop, by means 
of whleh and the following catalogue they can be 
earily known^ on comparing the nombers in the 
latter with those in the former:— 


1. Grimaldi 

2. Gallileo 

3. Aristarchus 

4. Keplei 

5. Gassendi 

6. Schikard 

7. Harpalus 

8. Heraclides 

9. Lansberg 

10. Rheinhold 

11. Copernicus 

12. Helicon 

13. Capuanus ^ 

14. BttUialdi 

15. Eratosthenes 

16. Timocharis 

17. Plato 

18. Archimedes 

19. ^ Isle of the Middle Bay 

20. Pittacos 

21. I^cho 

22. Eildoius 


A Sea of humours 
B Sea of clouds 
C iSea of rain 
D Sea of necta * 


23. Aristotle 

24. Manillas 

25. Menelaus 

26. Hermes 

27. Posidoniu** 

28. Dionysius 

29. Pliny 

30. Catharina, Cyril- 

lus,Theopilus 

31. Fracastorius 

32. The Acute Pro- 
'' raontory 

33. Messala 

34. Promontory of 

Dreams 

35. Proclns 

36. Cleomedes 

37. Snellios and Fur- 

nerlus 

38. Petau 
Langrenus 

m. Taruntius. 

I 

E Sea of tranquilit? 
F Sea of security 
O Sea of fecundity 
II Sea of crises. 




TIME TOLD BY A SHILLING. 

Wn Itoeit the feBowlog teim the NmHohoJ 
Ad»€rii»er 9 because we lusim beeh iwpdhtodly asked 
ftnr an explanation of the plmhonMO^ hud to neg¬ 
lect it, would he to treat very nnmerotia corres¬ 
pondents with neglect; at the sanin tiwe, we do not 
take for our own the surmises contained in the 
following, on the contrary, believe that ihere is no 
truth whatever in the experiment, and 'tiiat the 
success of ^t depends entirely upon onr knowing, 
or, at least, guessing, beforehand the actuol time; 
and that we may make it sucCe^ or not al our 
pleasure. Experiments upon the subject by a person 
previonsly acquainted with the withed^for rmli is 
not a fair test; let a stranger, or a child who never 
hasc^eard of the experiment, or a person when just 
awake try it, the light being such that he cannot 
guess at the Af day, and if it then succebdtnofe 
than once, we admit that there is Bomethiifl; 
to argue upon, but not otherwise. ^ , 

'‘‘However improbable the following experiment 
may appear, it has been proved by repeated trials : 
—Sling a shilling or sixpence at the end of a pieqh ‘ 
of thread by means of a loop. Then resting :,j7oi^ 
elbow on a table, hold the other end of the feead 
betwixt your fore-finger and thumb, observlKto 
let it pass across the ball of the thumb, and^us 
suspend the shilling into an empty goblet. Observe, 
your band must be perfectly steady; and if you find 
it difficult to keep it in an immoveable posture, it is 
useless to attempt the experiment. Premising, 
howf^er, that the'^shilling is properly suspended, 
you will observe, that when it has recovered its 
equilibrium, it will for a moment be stationary; it 
will then of its own accord, and without the least 
agency fr^in the person holding it,zr^8ume .the action 
of a pendulum, v'brating from side tto side of the 
glass ; and, after a few seconds, will strike the hour 
nearest to the time of day: for instance, if the 
time be twenty-five minutes past six, it will strike 
six s if thilrty-fiv€^ minutes past six, it will strike 
■even; and so dii of any other hour. It is neces¬ 
sary to observe, that the thread should lay over the 
pulse ot the thumb, and this may in some measure 
account for the vibration of the shilling; but to what 
cause its striking the precise hour is to be traced, 
remains unexplained; for it is no less astonishing 
than true, that when it has struck the proper n’/hi- 
ber, its vibration ceases, itr acquires a kind of rotary 
motion, and at last becomes stationary, as before." 

C2'o the Editor of the National Mveritser.J 

Sir, —Having read in your highly valuable paper 
the above notice, 1 tried a series of experiments; 
and the/act of the hour being " told by a suspended 
shilling,’’ 1 have proved, I think, for every hour in 
the day; but I honestly confess 1 cannot explain it; 
but perhaps this may meet the eye of some who 
may be able to do so, and I therefore give my simple 
trifds, hoping thereby that the true causg may be 
elicited. Animal magnetism is beyond me, but 
nervous influence was explained to me by " Osier," 
as being electrical, and I have never had reason to 
^ubt it. 6 That electricity or magnetism does exert 
its power without contact, we all know; witness the 
galvanometer, causing the deflection of the niagnetic 
needle. As I cannot prove that it is electrical, I 
shall leave the matter in other hands, merely addinif 
that a friend of mine explained it by saying it was 
the mind which produced the effect. This Is beyonri 
me again: but I will give my experiments, and 
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■hall be happy to learn, through your columns, that 
others have proved the correctness of my trials* 

Iron, copper, brass, silver, and gold, all produced 
the effect when suspeaded. Glass will not act when 
suspended. 

The old penny acts very well, %ttt the shillipg 
better; but the fourpenny-piece I preferred. I 
fancied that the vibration took plaot better in a dry 
warm glass. 

1. Rummer, or goblet (the best fo-'m) always 
answered when dry. 

2. -Glass jar, 4^ inches diameter, answered very 
well when dry, ^uld not when water was poured 

^ into it. 

3. When the coin was suspended by silk instead 

of cotton, I could not make it act. ^ 

4. Unless the elbow rest on the table, no effect 
—but when resting on the table it answers as well 
with the left as with the right arm^ 

Sp. Brass cup, 4 inches in diameter. The sus* 
pended piece vibrated but never touched the j^des, 
•and wa^soon at rest. 

6. Gas receiver, with brass cap and stop-cock— 
removed the stop-cock (by which the bottom was 
open), placed it to stand with the brass end on the 
table : vibration as in No. 5, but nottiing more. 

7. Goblet with fourpenny-piece at the bottom; 
effect like No. 6. 

6‘. Goblet, at nine o'clock, with suspended shil¬ 
ling struck the number nine—^was again tried, 
and whilst in the act of striking the glass (and 
which it had done five times), aj>erson slipped in a 
fourpenny-piece, it struck no more, and the Vibra¬ 
tion ceased in a short time. Another case at ten 
o'clock, 88 soon as it hadatouched the glas^twice, 
a shilling was t^own intc^the goblet. It^truck no 
more. 

9. Large lAnp glass, with a (Srk bottom (which 
would hold water), this would not act. 

10. Wet glass, like No. 9. 

11. Brass and iron balls. I did not succeed so 
well with these, the iron ball strgck the numbed, 
but the brass ball went on until it struck 25, and 
would have continued, but I altered my fiosition. 
1 never heard the shilling strike more than 12. 

I will add but a few remarks to the above. I 
remarked on many occasions, that should the sus¬ 
pended coin fail of striking all the hours conse¬ 
cutively, it will vibrate <pi until it obtains sufficient 
momentum to per%rm its work. In striking 12, it 
touched the glass seven times, then turned round 
and kept ^noving for several seconds; but at last 
assumed its pendulum-like motion, and touched the 
glasB five times morg. I have seen this with others 
performing it, the numbers were not seven and five, 
but varied. * 

The operator must have a steady hand and arm, 
and a fair proportion of patience. • 

1 should say, Bmet a gentleman who told 
never could do It, and another informed mel 
never failed. 

It appears that a glass vessel open at bottom will 
not answer, neither a wet one, nor when water is in it, 
nor metal, nor when a metal cup ia used^nor when 
the pendulum ia not of metal, nor the string of silk, 
and that its beat effect is produced when the glass 
is warm. 1 l^ope these trials of mine may be proved 
worrect by others, and abler hands % should 
thdjf be so, we may then say they look Uko elegtfioai 
action. • ncyiBRT waltbr uirnM, p.l^ 

Tremador^ natr CbemaniOA. Mow. 23» la-ll. 


EFFECT OF HEAT UPON CRYSTALS. 

Thb very curious subject of the influence of heat 
upon double gefraction has been recently investi¬ 
gated by Professor Mitscherlich, of Berlin; but we 
regret that it is out of our power to give anything 
more than a meagre account of some of his results. 

In uncrystallised bodies, and in all crystals which 
have no double refraction, a rise of temperature 
throughout the whole moss produces an equal ex¬ 
pansion in all directions, without any change of 
figure. With doubly refracting crystals the case ia 
different. When calcareous spar is heated, it dilates 
in the direction of its axis of double refraction; 
but Professor Mitscherlich found that in all other 
directions at right angles to this axis it contracts, 
so that there must be a line inclined to the axis in 
which there is neither dilation nor contraction. 
Hence the angles of the crystal are changed by heat, 
being diminished (by a heat from the freezing to the 
boiling point) 8' in the dihedral angle at the 
extremities of the axis. Its form being thus brought 
nwer to that of the cube, which has no double re- 
fmction, its double refraction, as might have been 
expected, is diminished. M. Fresnel found that 
heat dilates sulphate of lime less in the direction of 
its principal axis of double refraction (in the plane 
of the laminie) tjjan in a direction perpendicular to 
it, a difference analogous to that of calcareous spar, 
but of a contrary character, as might have been 
anticipated from the opposite nature of the refraction 
of these two minerals. 

These results being obtained by very nice experi¬ 
ments, which but few persons are able to repeat, 
Mr. Herscliel has given the following experiment as 
an ocular demonstration of the truth of the general 
fact of unequal change of dimension by change of 
temperature:—Let a small quantity of thasv/-' 
pAaie of potash and copper (an anhydrous salt 
easily formed by crystallising together the sulphates 
of potash flgid of copper) be melted in a spoon over 
a spirit lamp. The fusion takes place at a heat just 
below redness, and produces a liquid of a dark green 
color. The heat being withdrawn, it fixes into a 
solid of a brilliant emerald green color, and remaina 
solid and coherent till the temperature sinks nearly 
to that of boiling water, when all at once its cohe¬ 
sion is destroyed ; a commotion takes place through¬ 
out the whole mass, beginning from the surface, 
each molecule, as if animated, starting up ana 
separating itself from the rest, till in a few moments 
the whole is resolved into a heap of incoherent 
powder, a result which could evidently not take 
place had all the npnute and interlaced crystals, of 
which the congealed salt consisted, contracted equally 
in all directions by the cooling process, as iu that 
case their juxtaposition would not be disturbed.’* 

When Professor Mitscherlich was examining the 
double refraction of the hydrous sulphate of mag^ 
nesia when heated in oil, he observ^ that it suf¬ 
fered no change till the temperature reached 126*^ 
of Fahrenheit. The crystal then became opaque, 
and on being broken, it showed the structure of a 
pseudo-morphous crystal, consisting of a number 
of individual crystals, beginning at the surface and 
meeting in the inside ^f the original crystal. The 
same effect was produced at the^ same temperature 
on the hydrous sulphate tf xinc: hence he infers 
that a movement of the particles of a solid bpdy 
may take place, by which the particles take a new 
symmetrical arrangemeBl^ and form a new mineral 
species. 
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The nio&t eitraordinary facti however, discovered 
by Professor Mitscherlich relates to the inlluence of 
heat on the double refraction of sulphate of livne, 
• In tills nuncral, which has two resultant axes in the 
plane of the lauiiiue inclined GO^, these two axes 
gradually approach with heat till they unite, and, 
when further heated, they again open out on each side. 

NEW DISCOVERY IN PRINTING. 

The progress of discovery is so rapid, that scarcely 
a week passes, in which we are not called on to an¬ 
nounce some of its wonder-working miracles. Early 
IIP October, we received, from a correspondent at 
Rcrlin, a re-print of the four pages of the Athenmun^ 
(published in London only on the 25th of Septem¬ 
ber,) which contained the review, and its if lustrations 
of “The Porcelain Toiver;’' how produced, our 
correspondent could not inform us—but obviously 
not by any Iciiow^i process. The copy was so per¬ 
fect a fac-simile, that had it reached us under other 
circumstances, we should never have suspected that 
it had not been issued from our own oflice—and 
even when our attention was thus specially direewd 
to the subject, the only difference we could dis¬ 
cover was, that the impression was .lighter, and that 
there was less body in the ink ; from which we in¬ 
fer that the process is essentially lithographic, the 
impression of the original page being, in the first 
instance, transferred by some means on to the sur¬ 
face of the stone or zinc plate. This, however, is 
but a conjecture, and our correspondent is unable 
to throw light on the subject. In reply to our 
urgent request for further information, he thus 
writes 

** Berlin, Xtw. 25. 

“ I have not ceased to exert myself to obtain the 
information you desire, but all I can collect is briefly 
this. The process by which these fac-similc re-prints 
are produced, was discovered by a gentleman at 
Erfurt, and is kept a profound secret. 'I have since 
seen a copy of an Arabic MS. of the thirteenth cen¬ 
tury, and of a leaf of a book printed in 1483, both 
of which have been produced without the slightest 
injury to the originals, so that your Bibliomaniacs 
may despair of ever again seeing an unique copy. 
The parties in possession of the secret are about to 
re-publish here the Aihcnafviny and are to commence 
operations with the first number of the coming year. 
1 have seen the draft of the prospectus, in which 
they offer to supply the trade at the rate of three 
thalers (nine shillings) per annum. They will be 
content too, I understand, with three hundred sub¬ 
scribers, and from this fact, y^u may form a con 
jeeture as to the probable cost of the process, which 
must be below what ike mere papet* costs you.” 

Now, so far as our pecuniary interests are con¬ 
cerned, the question is not worth a second thought 
The sale of the London edition of the Athenmm 
in Germany is necessarily limited by the enormous 
postage charges to the principal libraries, the 
literary and scientific societies, and some few wealthy 
individuals resident in the principal cities. 

But to book-publishers, more especially to the 
publishers of costly works, illustrated with wood¬ 
cuts, it is one of vital importance. Take, for ex¬ 
ample, the admirable series of works on Natural 
History, by Yarrell, Bell, and others, published by 
Ms. Van Voorst. There can be no question that such 
works have had a very extensive sale all over the 
civilized wodd, for the copyright has been secured 
to the publisher by the enormous cost of re¬ 


producing the numberless beautiful illustrations— 
but here is a process by which the foreigner can re¬ 
produce the work, illustradons and all, at less than 
the cost of paper and press-work; and o( course vast 
manufactories will be forthwith established, and every 
mtypket, even in bur colonies, inundated with these 
spurious editions. In proof that these dire not merely 
conjectural or possible, consequences, we may state 
that our correspondent further mentions, that pre¬ 
parations are already made to produce Knight's 
Shakesp^^ which is announced as forthcoming 
,• at six-pence a number. Surely, government, under 
these circumstances, will now beslSY itself, and take 
active measures for the establishment of some 
international law for the protection of the honest 
men,of all nations—and all nations are equally con¬ 
cerned. This, however, is a subject too vast Co be 
entered on in a paragjaph—and, indeed, the less 
necessary, as we have so often expressed our opinion. 
We have therefore, only to add, that, for the satis* 
factipn of those who are so deeply interested, we 
shall forward the copies received from Berlin to 
our office, in Wellington Street, wliere tfiey will 
be exhibited and compared with the originals.— 
Athen<Btm» 


PHOSPHORUS. 

1. This substance was discovered by Brandt in 
1669. Its specific gravity is 1*77. 

2. Pure phosphorus is nearly colorless, semi¬ 
transparent, and flexible. It melts, air being ex- 
cludell, at 105'\ ^Exposed to the air, it exhales 
luminous fumes, having a peculiar alliaceous odour. 
It is taCteless, insoluble in.water,and {'troves poisonous 
when taken into the stomach. 

3. It 18 found in the bones add urine of car¬ 
nivorous animals ; wavelite, (phosphate of alumina,) 
apatite, (phosphate of lime,) bog iron ore; some 
other ores of iron, &c. 

4. Heat bones in an open fire; a white matter 
remains, composed principally of phosphoric acid 
und lime : by sulphuric acid, the greater portion of 
the lim^. may be removed; and if the residue be 
heated with charcoal, it removes the oxygen, and 
the phosphorus is converted into vapour, lleginners 
should nut attempt such a complicated process. 

5. Put a little phosphorus, previously dried on 
blotting paper, into a deflagrating ladle ; inflame it, 
and put it into a dry jar ot oxy<v>n. It unites with 
the oxygen, and thus {produces phosphoric acid, 
which falls down like flakes of snow.^ « 

6. Put a few grains of phosphorus into a glass jar, 
and cover it with boiling water; force oxygen gas out 
of a bladder upon it. The phosphorus being raised 
to the heat necessary for taking Arc, only waits for 
the admission of the oxygen, and immediately in¬ 
flames. 

7* Place a tliin slice of dried pJiOBphonis, (about 
4||uarter of a grain,) between a few folds of writing 
paper; rub this with a glass rod, and the neat pro¬ 
duced by the friction soon inflames the phosphorus. 

8. Hold a stick of phosphorus by a pair of 
pincers, and draw lines with it upon a board in a 
dark room; wherever the phosphorus touches the 
wood, a portion is absorbed, which retains its 
luminousness for some time. 

9. Into a very small retort put a Yew grains of 
phosphorus, and cover it with a solution of caustic 
potassa; apply heat by means of a spirit lamp* 
After a little time, a gas, cAled phosphuretted 
hydrogen, which inflames as soon as it comes in. 
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contact with the air, will pass OTer. Put the beak | 
of the retort under water, and babbles of gas will 
arise, which, on bursting, inflame. One part of 
the plio8]}horus takes hydrogen from the potassa, 
and thus produces the gas. 

10. Heat a few grains of phosphorus in a test 
tube till it boils ; and then a sulphur match dil))ped 
into it will be inflamed hj the boat when exposed 
to the air. 

11. We may here caution ocr readers never to 

mix phosphorus and sulphur, as it generally explodes 
when ignited. ^ 

12. Phosphoric acid may be procured as in 4, or 
by exposing phosphate of ammonia to a red heat in 
a crucible made of platinum. It is a deliquescent 
substance, and when in the flocculent state, as ob¬ 
tained by burning phosphorus under a ifty bell 
glass, it dssolves in water with a hissing noise. It 
is inodorous, very acid, volatile at a red heat, though 
unchanged by it. 

13. Phosphate of ammonia is a common ingre¬ 
dient in the bones of carnivorous animals. * 

If. Chloride of phosphorus consists of 11 phom 
phorus, 33'5 of chlorine, and is procured by dis¬ 
tilling a mixture of phosphorus and corrosive sub¬ 
limate. 

15. Take a glass of water, pour a little muriatic 
acid into it, and then drop some phosphuret of lime 
into it. Phospburetted hydrogen will immediately 
arise and present a miniature WilUo^-the^Winp. 

16. There are no definite compounds of phos¬ 
phorus ond nitrogen, though in some cases of 
animal decomposition the e\blved nitrogcgi appears 
to hold phosphorus in solution. 

17. By acting on fused phosphorus bg voltaism, 
a small quantity of hydrogen is always emitted. It 
is also emitted from* it as from sulphur, when it 
unites witdi some of the metals. 

A salutary caution may be here introduced, 
namely, not to attempt any experiments which are 
not simple, because by that means a great many 
accidents will be prevented. 

ChEMlCCB AMATOR. 

ON CONTRIVING MACHINERY. 

Thr power of inventing mechanical contrivances, 
and of combining machinery, does not appear, if we 
may judge from the frequency of its occurrence, to 
be a difficult or a rare gift. Of the vast multitude 
of inventions ^hich have been produced almost 
daily, for a series of years, a large part has failed 
from the fmperfect nature of the first trials; whilst 
a still larger portion, which had escaped the me¬ 
chanical difficulties, failed only because the economy 
of their operations was not sufficiently attended to. 
The commissioners appointed to examine into the 
methods proposed for preventing the forgery of 
bank notes, state in their re{>OTC, that out of one 
hundred Hntf seventy-eight projects communicated 
to ^he Bank and to the commissioners, there were 
only twelve of superior skill, and nine which it was 
necessary more particularly to examine. It is, how¬ 
ever, a carious circumstance, that although the 
power of combining machinery Is Sb commfin, yet 
the more beautiful combinations are exceedingly 
rare. Those which command our admiration equ^ly 
by the perfection of their effects and the simplicity 
. of their means, are found only amongst the hap¬ 
piest productions of genius. To produce move- 
menU even of^a complicated kind is not difficult. 
There exists a great multitude of known contri¬ 


vances for all the more usual purposes, and if the 
exertion of moderate flower is the end of the me¬ 
chanism to be contrived, it is possible to construct 
the whole machine upon paper, and to judge of Mie 
proper streifgth to be given to each part as well bS 
to the frame-work which supports it, and also ot^its 
ultimate effect, long before a single part of ilwhas 
been executed. In fact, all the contrivance, and all 
the improvements, ought first to be represented ki 
the drawings. On the other hand, there are effects 
dependent upon physical or chemical properties for 
the determination of which no drawings will be of 
any use. These are the legitimate objects of direct 
trials. For example:—if the ultimate result of on 
engine is to be Biat it shall impress letters >>n a 
copper-plate by means of steel punches forced into 
it, idl the mechanism by which the punches and 
the copper are to be moved at stated intervals, and 
brought into contact, is within the province of draw¬ 
ing, and the machinery may be arranged entirely 
upon paper. But a doubt may reasonably spring 
up, whether the bur that will be raised round the 
letter which has been already punched upon the 
copper, may not interfere with the proper action of 
the punch for the letter which is to be punched 
next adjacent to it. It may also be feared that the 
effect of punching the second letter, if it be suffi¬ 
ciently near to the first, may distort the form of 
that first figisre. If neither of these evils should 
arise, still the bur produced by the punching might 
be expected to interfere with the goodness of the 
impression produced by the copper-plate; and the 
plate itself, after having all but its edge covered with 
figures, might change its formj from the unequal 
condensation which it must suffer in this process, 
so as to render it very difficult to take impressions 
from it at all. It is impossible by any drawings to 
solve these difficulties, experiment alone can de¬ 
termine their effect. Such experiments having been 
made, it is found that if the sides of the steel 
punch ^re nearly at right angles to the face of the 
letter, the bur produced is very inconsiderable 
that at the depth which is sufficient for copper-plate 
printing, no distortion of the adjacent letters takes 
place, although those letters are placed very close 
to each other;—that the small W which arises 
may easily be scraped off;—and that the copper¬ 
plate is not distorted by the condensation of the 
metal in punching, but is perfectly fit to print from, 
after it has undergone that process. • 

The next stage in the progress of an invention, 
after the drawings are finlbhed and the preliminary 
experiments have been made, if any such should be 
requisite, is the execution of the machine itself. It 
can never be too strongly impressed upon the minds 
of those vfho are devising new machines, that to 
make the dlost perfect drawings of every part tends 
essentially both to the success of the trial, and to 
economy in arriving at the result. The actual 
execution from working drawings is comparatively an 
easy task ; provided always that good tools are em¬ 
ployed, and that methods uf working are adopted, 
in which the perfection of the part constructed de¬ 
pends less on the personal skill of the workman, 
than upon the certainty of the method itself. The 
causes of failure in th|6 stage most frequently de¬ 
rive tlieir origin ffom errors in the preceding one; 
and it is sufficient merely to indicate a few of their 
sources. They frequently arise from having neg¬ 
lected to take into consideration that mdtals are 
not perfectly rigid but elastic. A steel cylinder of 
small diameter must not be regarded as an inflexible 
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rod; but in order to eoflure its perfect action as an 
axis, it must be supported* at proper intervals. 
Again, tlie strength and stiffness of the framing 
which supports the mechanism must be carefully 
ifctended to. It should always be recoBected, that 
the addition of superfluous matter to the immovable 
fiarts of a machine produces no additional momentum 
and tlierefore is not accompanied with the same 
evil that arises when the moving parts are increased 
in weight. The stiffness of the framing in a machine 
produces an important advantage. If the bearings 
of the axis, (those places at which they are sup* 
ported) are once placed in a straight line, lliey will 
remain so, if the framing be immovable; whereas 
if tli6 framework changes its form, though ever so 
slightly, considerable friction is immediately pro 
duced. This effect is so well understood in the 
districts where spinning factories are numerous, 
that, in estimating the expense of working a new 
factory, it is allowed that five per cent, on the power 
of the steam-engine will be saved if the building is 
fire-proof: for the greater strength and rigidity 
of a fire-proof building prevents the movement of 
the long shafts or axes which drive the machinery, 
from being impeded by the friction that would arise 
from the slightest deviation in any of the bearings. 

In conducting experiments upon machinery, it is 
quite a mistake to suppose tliat any imperfect 
mechanical work is good enough for such a purpose. 
If the experiment is worth making, it ought to be 
tried with all the advantages of which the state of 
mechanical art admits; for an imperfect trial may 
cause an idea to be given up, which better work¬ 
manship might have proved to be practicable. On 
the other hand, when once the efficiency of a con¬ 
trivance has been established, with good workman¬ 
ship, it will be easy afterwards to ascertain the 
degree of perfection which will suffice for its due 
action. It is partly owing to the imperfection of 
ike oriffinal iriaU^ and partly to the gradual im¬ 
provements in the ^rt of making machinery, that 
many inventions which have been tried, ana given 
up in one state of art, have at another period been 
eminently successful. The idea of printing by 
means of moveable types had probably suggested 
itself to the imagination of many persons con¬ 
versant with impressions taken either from blocks 
or seals. We And amongst the instruments dis¬ 
covered in the remains of Pompeii and Herculaneuv i, 
stamps for words formed out of one piece of metal, 
and including several letters. The idea of sepa¬ 
rating these letters, and of re-combining them into 
other words, for the purpose of stamping a book, 
could scarcely have failed to occur to many : but it 
would almost certainly have been rejected by those 
best versed in the mechanical arts of thaf'time; for 
the workmen of those days must have instantly per¬ 
ceived the impossibility of producing many tltousand 
pieces of wood or metal, fitting so perfectly and 
ranging so uniformly, as the types or blocks of 
wood used in the art of printing. The principle 
of the press, which bears the name of Bramah, was 
known about a century and a half before the machine, 
ito whuJi it gave rise, existed; but the imperfect 
state of mechanical art in the time of the discoverer, 
would have effectually deterred him, if the appli¬ 
cation of it had occurred tb his^mind, from at¬ 
tempting to employ it in practice as on instrument 
for exerting force. These coDsiderations prove the 
propriety \>f repeating, at the termination of inter¬ 
vals during which the art of making machinery has 
received any grci^' improvement, the trials of 


methods which, although founded upon just prin¬ 
ciples, had previously l^led. When the drawings 
have been properly made, and the machine has been 
well executed, and even when the work it^producea 
possesses all the qualities which were anticipated, 
still the invention oiay fail; that is, it may fail of 
beinf brought into general practice. ThiSi will most 
frequently arise from the circumstance of its pro- 
.ducing its work at a grater expense than that at 
wliich it can be made by other methods. 

Whenever the new, or improved machine, is in- 
te^nded to become the basis of a manufacture, it is 
essentially requisite that the whole efVpense attend¬ 
ing its operations should be fully considered before 
its construction is undertaken. It is almost always 
very difficult to make this estimate of the expense, 
the more complicated the mechanism, the less easy 
is the task; and in cases of great complexity and 
extent of machinery it is almost impossible, it has 
been estimated roqgbly, that the first individual of* 
any newly-invented machine, will cost about five 
times as much as the construction of the second, 
ax. eittimate which is, perhaps, sufficiently near the 
truth. If the second machine is to be precisely 
like the first, the same drawings, and the same 
patterns will answer for it; but if, as usually hap¬ 
pens, some improvements have been suggested by 
the experience of the first, these must be more or 
less altered. When, however, two or three machines 
have beefi completed, and many more are wanted, 
they can usually be produced at much less than 
one-fifth of the expense of the original invention. 
The arts of contriving, cA' drawing, and of executing, 
do not usually reside in their greatest perfection 
in one indi^dual; and, in th|^, as in other arts, the 
division of labour must be apjplied. The best ad¬ 
vice which ca.i be offered to a projector of any 
mechanical invention, is to employ a reapectabie 
draughtsman; who, if he has had a large experience 
in his profession, will assist in 6nding out whether 
the contrivance is new, and can then make working 
drawings of it. The first step, however, the ascer¬ 
taining whether the Contrivance has the merit of 
novelty, is most important; for it is a maxim equally 
just in all the arts, and in every science, that the 
man who a^tVe^ to fortune or to fame by new dis^ 
coveriee, must be content to examine with care the 
knowledge of his contemporaries^ or to exhaust his 
efforts in inventing again, what he will most pro~ 
bably find has been better exedited before. ITiis, 
nevertheless,'is a subject upon which even ingenious 
men are often singularly negligent. There is, per¬ 
haps, no trade or profession existing in which there 
is so much quackery, so much ignorance of the 
scientific principles, and of the hibtory of their 
own art, with .respect to its resources and ex¬ 
tent, as are to be met with amongst mechanical 
projectors. The self-constituted engineer, dazzled 
with the beauty of sohie, perhaps, re^y original 
contrivance, assumes his new profession with as 
little suspicion that previous instruction, that thoug.it 
and painful labour, are necessary to its successful 
exercise, as does the statesman or the senator. 
Much of this false confidence arises from the im¬ 
proper dtimate 4^hich is entertained of the difficulty 
of invention in mechanics. It is, therefore, of great 
importance to the individuals and to the families of 
those who are too often led away from more suitable 
pursuits, the dupes of their own ingenuity and of 
the popular voice, to convince both them and tjtie 
public that the power of making nei^ mechanical 
combinations is a possessiou common to a multi- 
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:ude of minds, and that the talents which it requires < 
are by no means of the highest order. It is still 
more important that they should be impressed with 
the conviction that the great merit, and the great 
success of those who have attained to eminence in 
such matters, was almost entirely due to the nn- 
remitted perseverance with which they concentrated 
upon their successful inventions the skill and know¬ 
ledge wliich years of study had matured. • 

TOBACCO. 

It is said thalmthe name tobacco was given by tne 
S*paniards to the plant, because it was first observed 
by them at Tabasco, or Tabaco, a province of Yucatan 
in Mexico. In 1560, Nicot, the French ambassador 
to PoHugal, having received some tobacco* from a 
Flemish merchant, showed it, on his arrival in 
Lisbon, to the grand pri8r, and, on his return into 
.France, to ('atheriiie of Mcdicis, y^hence it has been 
ralJed Nicotians by the botanists. Admiral Sir, 
Francis Drake having, on his way home fVom the 
Spaflish Main, in 1586, touched at Virginia, and 
brought away some forlorn colonists, is reported to 
have first imported tobacco into England. But, 
according to Lobel, this plant was cultivated in 
Britain before the year 1570 ; and was consumed 
by smoking in pipes by Sir Walter Raleigh, and 
companions, so early as the year 1584. 

The plants are hung up to dry during four or 
five weeks; taken down out of the sheds in damp 
weather, for in dry they would be apt to crumble 
into pieces; stratified in heaj|is, covered u^, and left 
to sweat for a week or two, according to their quality 
and the state of the sraj^on ; during whic)^ time they 
must be examined frequently, opened up, and turned 
over, lest tlrjy becomtf too hot, take fi ft, or run into 
putrefactive fermentation. Vhis process needs to be 
conducted by skilful and attentive operatives. An 
experienced negro can form a sufficiently accurate 
judgment of the temperature, by thrusting his hand 
down into the heap. 

The tobacco thus prepared, br often without fer¬ 
mentation, is sent into the market; but, before 
being sold, it must undergo the inspectioti of officers, 
appointed by tlie state with very liberal salaries, 
who determine its quality, and brand an appropriate 
stamp upon its casks, if it be sound; but if it be 
bad, it is burned. 

Our respectable ttibacconists are very careful to 
separate all tti^ damaged leaves, before they pro¬ 
ceed (o their preparation, which they do by spread¬ 
ing tlutm in a heap upon a stone pavement, watering 
each layer in succession, with a solution of sea salt, 
of specific gravity 1'107, called sauce^ till a ton or 
more he laid ; and leaving their principles to re-act 
on each other for three or four days, according to 
the temptTaturc and the nature of the tobacco. It 
is highly probable that amradhia is the volatilizing 
agent of maTiy odours, and especially of those of 
tobecco and musk. If a fresh green leaf of tobacco 
be crushed between the fingers, it emits merely the 
herbaceous smell common to many plants; but if it 
be triturated in a mortar, along with a little quick¬ 
lime or caustic potash, it will immediately extiale the 
peculiar odour of snuff. Now analysis shows the 
presence of muriate of ammonia in this plant, and 
fermentation serves further to generate free ammonia 
• in it; whence, by means of this process, and lime, 
the odoriferous vehicle is abundantly developed. If, 
on tie other htod, the excess of alkaline matter in 
the tobacco of the shops be saturated by a mild dry 


acid, as the tartaric, its peculiar aroma will entirely 
disappear. 

Tobacco contains a great quantity of an azotized 
principle, which by fermentation produces abundance 
of ammonia; the first portions of which saturate the 
acid juices of the plant, and the rest serve to volati¬ 
lize its odorous principles. The salt water is useful 
chiefly in moderating the fermentation, and jirevent- 
iiig it from passing into the putrefactive stage; 
just as salt is sometimes added to saccharine worts 
in tropical countries, to temper the fermentative 
action. The sea salt, or concentrated sea water, 
which contains some muriate of lime, tends to keep 
the tobacco moist, and is therefore preferable to 
pure chloride of sodium for this purpose. Some 
tobacconists mix molasses with the salt saucer and 
ascribe to this addition the violet color of the 
maemha snuff of Martinique ; and others add a so¬ 
lution of extract of liquorice. The following pre¬ 
scription is that used by a skilful manufactuier 
In a solution of the liquorice juice, a few figs arc to 
be boiled for a couple of hours ; to the decoction, 
wliilc hot, a few bruised anise-seeds are to be added, 
and when cold, common salt to saturation. A little 
spirit of wine being poured in, the mixture is to be 
eqnalby, but sparingly, sprinkled with the rose of a 
watering-pot, over the leaves of the tobacco, as they 
are successively stratified upon the preparation floor. 

The fermcitted leaves, being next stripped of their 
middle ribs by the hands of children, arc sorted 
anew, and the large ones are set apart for making 
cigars. Most of the tobaccos on sale in our shops 
arc mixtures of different growths: one kind of 
smoking tobacco, for example, consists of 70 parts 
of Maryland, and .30 of meagre Virginia; and one 
kind of snuff consi^s of 80 parts of Virginia, and 
30 parts of either Humesfort or Warwick. The 
Maryland is a very light tobacco, in thin yellow 
leaves; that of Virginia is in large brown leaves, 
unctuous or somewhat gluey on the surface, having 
a smelly somewhat like the figs of Malaga; that of 
Uavannah is in brownlsli, light leaves, of an agreeable 
and rather spicy smell; it forms the best cigars. 
The Carolina tobacco is less unctuous than the 
Virginian; but in the United States it ranks next 
to the Maryland. The shag tobacco is dried to the 
proper point upon sheets of copper. Tobacco is 
cut into what is called shag tobacco by knife-edged 
chtf|[)ping stamps. 

Mr. L.W.Wrightobtainedapatcnt in August, 1^27, 
for a tobacco-cutting machine, which bears a close 
resemblance to the well-known machines with re¬ 
volving knives, for cutting straw into chaff. The 
tobacco, after being squeezed into cakes, is placed 
upon a smooth* bed within a horizontal trough, and 
pressed by S follower apd screws to keep it com¬ 
pact. These cakes are progressively advanced upon 
the bcd,*or fed in, to meet the revolving blades. 
The speed of the feeding-screw determines the degree 
of fineness of the sections or particles into which 
the tobacco is cut. • 

Dr. Ure was employed some years ago by the 
Excise, to analyze a quantity of snuff, seized on 
suspicion of having been adulterated by the manu¬ 
facturer. He found it to be largely drugged with 
pearl-ashes, and to be thereby rendered very pun¬ 
gent, and absorbent of moisture; an economical 
method of rendering an effete article at the same 
time active and aqueous. 

According to the recent analysis of Posfiett and 
Rcimann, 10,000 parts of tobacco-leaves contain 
6 of the peculiar chemical principle mcofine; 1 of 
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nicotianine; 287 of $%htly bitter extractive; 174 of 
gum, mixed with a little malic acid ; 26'7 of a green 
resin ; 96 of vegetable albumen ; 104*8 of a sub¬ 
stance analogous to gluten ; 51 of mali<^acid ; 12 of 
malate of ammonia; 4'8 of sulphate of potassa; 
6*3 of chloride of potassium; 9*5 of potassa, which 
had been combined with malic and nitric acids; 
16'6 of phosphate of lime ; 24*2 of lime, which had 
been combined with malic acid; 8*8 of silica; 
496*9 of fibrous or ligneous matter; traces of starch; 
and 88*28 of water. 

Nicotine is a transparent colorless liquid, of sn 
alkaline nature. It may be distilled in a retort 
plugged into a bath heated ^.o 290"^ Fahrenheit. It 
has a pricking, burning taste, which is very durable; 
and a pungent disagreeable smell. It bums by 
means of a wick, with the dilTiision of a vivid light, 
and much smoke. It may be mixed with water in 
all proportions. It is soluble also in acetic acid, 
oil of almonds, alcohol, and ether, but not in oil of 
turpentine. It acts upon the animal economy with 
extreme violence; and in the dose of one drop it 
kills a dog. It forms salts with the acids. About 
1 part of it may be obtained by very skilful treat¬ 
ment from 1000 of good tobacco. 

PRINCE RUPERT’S DROPS. 

(To the Editor ) * 

Sin.—'Having read in your valuable Magazine, two 
articles respecting Rupert’s drops, which 1 think 
very erroneous, I have ventured to write to you on 
the subject. Your correspondent in page 182, 
states, that if Rupert’s drops be thrown down 
forcibly upon flags, they will recoil and not break. 
Now after reading this statement, I made a dozen 
and tried them in the manner described, when only 
three out of the dozen recoiled ; and those three in 
being brought a second time in contact with the 
flags went to shivers. 

Page 239, article Phenomena of Glesi,” reads 
thus ;—The glass in a melted state, when dropped 
into cold water, by its great heat decomposes it, 
and at the same time immediately contracting it, 
forms into a drop, inclosing a mixture of oxygen 
and hydrogen, derived from the water. Now, in 
making Rupert’s drops, the metal or melted glass 
never dters its form from being dropped off the 
iron rod; nor can it inclose a mixture of oxygen 
ancf hydrogen, when the water does not attract the 
surface of the glass ; but if melted glass be dropped 
into water in any other form than that of Rupert’s 
drops, the surface is instantly attracted by the water, 
and is fractured all over, so that you may reduce it 
to powder with your fingers; and eyen Rupert’s 
drops, if they be either Soo hot or to# cold when 
dropped into the water. If they contained oxygen 
and hydrogen, would not heating them to a melting 
state ignite the gas and cause them to explode ? 1 

have melted them at the fiame of a candle, and at 
the blow-pipe jet, and drawn* them in two without 
any explosion, and yet they broke in the usual way 
afterwards. 

My idea is, that the drops by being so quickly 
congealed, causes a number of minute fractures 
inside, and as soon as tke end is broken off, the 
air rushes in with such force as to break it to pieces, 
and at the same time imparting a shock to the hand. 

THOMAS UOWES. 


MEMORANDA. 

Lunatice.^^Ot the influence of the planets nod 
the moon—notwithstanding the name ^ lunatics, 
and the vulgar impressions—no proof whatever 
exists. Yet physicians of eminence—Mead even— 
hav^said, the ravings of mad people* kept lunar 
periods, accompanied by epileptic fits.” The moon 
apparently is equally innocent of the thousand things 
ascribed to her. When the paroxysms of mad peo¬ 
ple do occur at the full of the moon, Dr. Burrowes 
jpclines to explain the matter thus:—” Maniacs are 
in general ligfit sleepers; therefonky like the dog 
which bays the moon, and many other animals, re¬ 
marked as being always uneasy when it is at the 
full, they are disturbed by the flitting shadows of 
clouds' which are reflected on the earth and sur¬ 
rounding objects. Thus the lunatic converts sha¬ 
dows into images of terror, and, equally with all 
* whom reason lights not,’ is filled with alarm, and 
t becomes distressed and noisy.” 

West Indian Coal, —The coal raised from the 
'mine discovered a year ago, about six miles from 
Havana, has been tried by the Spanish steam- 
frigates, and pronounced by the engineers to be ex¬ 
cellent in quality—superior to the best English. 
Analysis shows the coal to consist of the following 
parts:—Carbon, 71*74; oxygen, 6*32; hydrogen, 
8*44; 13* ashes 50—100*00. The railroad from 
the port to the mine is in rapid progress towards 
completion. As the bed is believed to be very ex¬ 
tensive, the enterprising proprietors anticipate 
hundsoiuc profits on their outlay whenever the 
West India steamers shall regularly call at Havana 
for a su^i^ly of fuel. 

Derbyshire Diamonds, —^^erhaps it may not be 
generally known that the Peak of Drrbyshire^ pro¬ 
duces what are termed Derbyshire diamonds they 
are small detached and perfect crystals of colorless 
quartz, of an hexagonical prism terminated jiyramida, 
and others of a lighter color; they are often fountl 
at Bakewell, Brassington Common, Buxton, Castle- 
ton, and Darley Dale, and are greatly inquired 
after, and much used by the lapidaries of Birming¬ 
ham, Derby, itc,—Sheffield Iris, 

Fire and Water Proof Cement, —Pour a pint of 
vinegar into a pint of milk ; when the latter has 
fully coagulated, clear it off the lumps, and let it 
settle, then mix the whole well together; now sift 
into the liquid quicklime, till quon stirring the 
whole we obtain a thick paste. This cement will 
permanently unite marble, earthenware,^ china, &c. 
—French Paper. 

Destruction of a City by an Earthquake, —By a 
letter received from Central America by the lust 
Jamaica paoket, it appears that the entire city of 
Cartago. containing a population of 10,000 persons, 
was destroyed by on earthquake early in the nioin- 
ing of September 2d, though, as nearly all the 
buildings, are very low and composed of wood, and 
as the inhabitants had previously risen, bifl. few 
(not more than forty or fifty persons) were killed 
or wounded. This earthquake occurred without 
previous warning, and was connected with an erup¬ 
tion of the well-known volcano about three leagues 
distant. A smart shock of the same earthquake 
was at the same time felt in the town of Snn Jose, 
not far distant, at which place the earth trembled 
for several days subsequently, but not much damage 
was done there. 


Port Dmdai, near Glasgow, 
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W. E. WIGHTMAN’S LATHE. 

Tiik following nccoiiiit of tliis instrument is thus 
described by himself in Hebert’s “ Engineer’s 
Kiicyclopsedia,” j):ige 822. “ Feeling assured that 

it may prove of the most eniineiit service to me¬ 
chanics, as the arrangements are extremely simple 
and easily underslfxid, and the construction sm*h 
as any tolerable workman can aecomplisli, and avail 
liimself of the advantages it offers, at a moderate 
cost. 

“ Fig. 1 i^epresents the lathe, with the cutter- 
fiame fi.\ed In the compound sliding rest, reacly for 
use. A, the triangular bar on which the macliino 
is mdunted. Jl F, two pillais which siijipoit the 
bar; the parts hb fix it to the hube-franie. the 
head ; 1), the pulley ; E, flic mandril; c, the screw 
on which the. chucks aie fixeil ; F, the culler-fiamc ; 
/', the cutter; fi, two wheels, whicli give a slow 
iijotion to the eulter-frnine ; II, the lod and liandlc 
of the slow' motion ; I [, two heads or pu])pets, in 
whicli i.s fixed the spindle K of the cuttei-frame; 
)i, a bar of steel, on which the puppets are fixed, 
and which also fastens the cutter-framc to the com¬ 
pound sliding rest, by passing it through a hole in 
I lie tool-frame, as will bo seen on reference to tlu*. 
figure, the part Y removing hir the purpose ; M, a 
groove turned on tlm edge of the cutter-frame, for 
Ji stiing to vroik on; () rejiresents the. fiamc, or 
over-head motion for douldc stHnging the lathe; 
r, a mo\cable pulley, whereby it may be fixed per¬ 
pendicularly over the cuUei-frame; HUH, the 
juilh'y’s string and wright connected witli the frame 
(), for double stringing tin* lathe; T, the index to 
the division-plate ; S, one of the two screw's for 
rh nging the rectangular position of the comjiound 
sliding-rest to .in oliliipie. S, Figs. 2 and re- 
])n’scTifs the slide of tlu^ cntler-framc ; and If, 
Fig. 3, the scaa'w, wlnu’chy the slide is moved; Cl, 
the screw for fa.^tening the rut ter. Fig. 2, is an 
enlarged view of the < ntti r-fiainc, v, hen i^emoved 
from the re&t. Fig. 1.1, n pn'scnts llic face of the 
iutter-frame; Fig. d, the bai k of it, with tlic 
wholds of the hand-Tuotion. The letters refer to 
the same parts in all the figures. 

“I’his machinery is intended to 8U])c rsede the 
use of tlie eccentric chuck, by assuming a more 
natural and easy method of ingraviiig, by the tool 
or cutter tracing the work, instead of the artiide 
doin.#' it that is to be ornamented. Fy this im¬ 
provement, the action of the tool is more distinctly 
M‘en than could be, by the movement of the (*huek, 
fspeci.'illy after a few circles liave been cut; for, by 
their rotation, the eye (particularly of an amateur) 
is soon fatigued, and yet to these ificonveniences a 
turner must continue to sijhmit, if no bv.tter method 
could he contrived. * 

“ The principal advantages of the present inven¬ 
tion arc the following :—At a comparatively trifling 
expense, (to the costly machinery now in use,) a 
turner may be put in po.ssc6sb)n of an apparatus, 
which will answer all the purposes of eccentric and 
cycloidal turning, and which will, at the same time, 
form u complete drilling frame. As an apparatus 
intended to supersede the use of the eccentric 
cliiick, it combines many advantages, amongst 
wliich, three may be mentioned that aie of im¬ 
portance:—"1st, As all patterns arc worked by the 
division:? of the plate on the small wheel of the 
lathe, h much more ex tens! vt: variety of circh s can 
be obtainedj than could be by tbc divisions of the 
ccceiilric cTiuck. 2d Fy slackciiiiig the screws 


S S, in the large slide of the compound sliding-rest, 
u change may be ell’cctcd from the rectangular posi¬ 
tion of the cutter-frame to an oblique position ; 
ana, after the proper angle is obtained, (the screws 
being tightened,) the segments of circlcS can be 
worked roiiinl a cc,vfi‘0' '’^dh greater accuracy than 
could*he bytiacing over patterns, which k believe is 
the coujition method; while the alteration of my 
nnachincry, for sucli purpose, would scarcely occupy 
a minute of time ; an object wJiich is of no small 
im}iOrlaiicc for the disp.ntcli of business. 3d. The 
lojjs of lime in centerim: the vvoik, occasioned by the 
iiLCi^mty of reiiioving it from out; ch’iiik to anothc*r, 
io receive the ditlerent ornaments, (an evil severely 
felt by turners,) is obvi.ited by my iiiipiovcment; 
as al.‘?o tlic great tlifficulty, so often experienced in 
getting Irhe JfWP of the woik to run true again, after 
taking It fiom one cluicic to another; from their 
liability to get out of Irutb by llic wearing of the 
screws in fixing Hieni to, and leraoving them from 
the spindle of the l.ithc; in wliieh case every etfoit 
at finc-fimshing would be inevitably debated. 
o “To ajij.ly my ajiparatus for cycloidal tui/.ing, 
the addition of a rod is required to connect the 
cutter-frame with the universal chuck, after it is 
screwed on Oie spindle, of the lathe ; but wlnclig on 
account of its connexion, (being a bad draughts¬ 
man,) 1 am unable to send. Tlie following desciip- 
tion will, 1 hope, m.ikc its construction apjieur 
sufficiently intelligible :—'Mic (dgc of tbc plate of 
the univer.sd cliiick, (ibt* auudiinc on which the 
work to be Innied and ornamented is fixed, and 
which is I i'oninion apcemlage to all latlies,) 1 have 
divided into I 11 eiiuil pirts, which form a wheel; 
and upon tbo f<>cc ot tiii left-hand hetuLof the lathe 
is fixrd a pl.it(’, and a corresponding one on the 
sine of the n-st, tlnongli which the aT/,‘s of the rod 
connecting tiic cinic!i# and cutter-framc* rcvdlvcs. 
Now, if uj'on the rod is fixed a win el of twelve 
teeth, woiking on the wind formed by the edge of 
the universal dimk ; and if ujion the other end of 
tin; rod is fixeil a wheel of tin* same size and num¬ 
ber as those wludi woik tin; cntler-fianie, and to 
Wink in one of those v.hctls; then it must be 
obvious, tlfiit, by ibe chuck revolving once, the 
wheel of twelve would make twelve revolutions, 
which number would be given to the cutter-framc, 
thereby tracing an accurati* circle of twelve cycloids. 
Again, by changing the wheel of twelve to another 
of proper proportions of 114, a number of cycloids 
would be described c qual to that proportion. Then, 
by sliding the connccting-rod out of gean, and 
moving the universal chin*k any number of teeth 
forward or backward, the cycloids would beautifully 
intersect eacli otlier 

“It may,, perhaps, be unnecessary to add, that 
tliis, and the eccentric apparatus, must be worked 
by the hand-motion of the cutter-frame. 

“To change it ilito a diilling frame, all that is 
required, consists in throwing all the wheels out of 
gear, and passing a stiing over the groove he the 
cutter-frame, to work on the pulley P, w'hich is 
fixed on the same arbor as the pulley used in double 
stringing a lathe. Then pass a string, (which should 
be kept for the purpose,) over the last-mentioned 
pulley, and under tho» large, or fly-wheel of the 
lathe; and after the drill has been fixed in the 
socket of the cutter-frame, and adjusted to run 
true, or central, the machine will he ready for work. 
No%v it must be dear that, by working the treadle 
of the Idthc, as in turning, a rotatory motion would 
be given to the euttcr*frame; and after the tool has 
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been advanced to the worlt, then, by moving the 
large or righi angle slide of tlie rest, a straight line 
would be drilled, of a length in proportion to ||||e 
movement of the slide. Then change the divi^R 
of the plate on the small wheel of the lathe, and if 
the first line was cut from the centre, then cut the 
next fo the centre, and so on till the whole is*com- 
pletcd, when a beautiful circle of straight lines would 
be cut from a centre.’* * 

OU8ERVATIONS ON IGNIS FATUUS. ^ 

BY R. C0AMBKR.S, ESU., F.L.'s. K.Z.S. 
fin a paper read hejorc Lite Linna-au Sneieiy.J 
It has been the opinion of many naturalists, that 
the luminous appearance known by the names of 
Ignis Fatuus, Will-with‘the-wisp, and #ack-o’- 
lantern, is r;ot a meteor, as generally supposed, but 
a luminous insect; and, in confirmation of this 
^lypothesis, T have collected, nof merely the opi¬ 
nions, but the expertence, of many persons who 
have had rt-pcated opportunities of observing this 
feingulrtr plieuumonon. • 

In the year IS It, I had a conversation on this 
fiiiUjeet with rny esteemed friend, the late Mr. James 
Dickson, the jpelebrated botanist, who informed me 
that he felt confident the Ignis Fatuus was nmt a 
meteor, but a luminous insect, for he had seen it 
settle on a plant and fly off again. The same, he 
stated, had been witnessed by his friend Mr, Curtis, 
author of the I'lora Jjomhnensift, My curiosity 
being greatly excited by these remarks, 1 went im¬ 
mediately to my father, ftie late Mr.«Anthony 
Chambers, who, liaving lived for many years in the 
neighbourhood of Liii^'>ln, where the Ij^nes Fatni 
arc frequently seen, likely to afford me infor¬ 
mation on tlfl; subject, lie told me thaf, wdien a lad, 
return nig *111 tiie dusk of tlnfevening through Bul- 
tham V^ood, lie observed behind him a jack-o*- 
laiitern, which followed him through the wood ; and 
when lliis luminous appearance came to the gate, at 
the end of flic path, it ro^e to clear the upper bar, 
and fh'W into the adjoining meadow. At another 
time, he cibserved, in tlie same neighbourhood, two 
of tliCscAVilI-with-thc-wisps Hying about each other, 
apparently at play, which they did for a considerable 
time, and at Last settled on a furze bush. 

These remarks corroborated the opinion of Messrs. 
Dickson and Curtis; and, on referring to the Trans^ 
actions of the^loyhl Society^ vol. v., there is a 
communication on the same subject by Derham, 
who «ays,ff—** It being the opinion of divers skilful 
naturalists, particularly Mr. Francis Willughby and 
Mr. Ray, that the Ignes Fatui are only the shining 
of a great number of the male glow-worms, in 
England, or of the Pyraiistaj in Italy, dying together. 
My own observations I made at a place that lay in 
a valley between rooky hills, which, 1 .suspect, might 
contain minqyals, in some boggy ground near the 
bottom of those hills. When seeing one in a calm 
deafl night, with gentle approaches 1 got up by de¬ 
grees, within two or three yards of it, and viewed 
it with all the care I possibly could. I found it 
frisking about a dead thistle, growing in thp Held, 
until a small motion of the air (even such as was 
caused by the approximatiAi of myself) made it skip 
to another place, and thcrioo to another and ano¬ 
ther.” It is generally allowed that the male glow¬ 
worm is slightly luminous, yet not sufUciently so to 
put^n the appearance mentioned by Derham. The 
following remarks by Mr. Arthur Aikin, in his T*our 
through WaleSf will somewhat elucidate the sub¬ 


ject :—1 was not a little surprised to see the glow- 
worms, at our approach, darting over the hedges 
into the Helds. Knowing tlie female alone to he 
luminous, and, at the <%anic time, de.stitute of wings, 
this phenomenon puzzled me a good deal; nor cafii 
I account for it, excejit u]>on the huppositioa of tlie 
male bearing the female through the air when in the 
act of their amours.” Wishing to obtain all the 
information I could on a subject so interesting, 1 
spoke of it to my kind and intelligent friend, 
Thomas Stothard, Esq., U. A., who, besides pos¬ 
sessing talents of the highest onlcr in every de¬ 
partment of art, is an excellent practical entomolo¬ 
gist. From tills gentleman i received the following 
letter:— * 

■ June IG, 1823 Neirman Street, 

‘‘ Mv GOOD Sin,—Agreeably to your request, I 
send you the best aci*oiint my recollection will sup¬ 
ply of the Igms Fatuus wre conversed ahnut when 
List togcTlier. As j was returning from Plymouth 
early in June, 1S21, h iving tr.ivellcd all the preced¬ 
ing d ly and night, and had pas)Sed Jllandford cany 
in the morning, considerably before sunrise, when 
objects w^cre just di^ting^ishabie, 1 saw what w'as 
new to me, and which fixed all niy attention, for 
the short time allowed to observe it while mounted 
on the outside of the coach, passing at the usual 
rate of 7 or 8 miles an hour. On my right hand, 
and the side on which 1 was placed, at the distance 
of 40 or 50 paces, appeared an irregular light, 
bounding or rising to the height of 3 or i ft. o\er 
some heathy shrnh**, which covered tlie high and 
marshy ground spreading to a great extent : anioiigM 
these it sank and leajqiearcd with a motion .some¬ 
what between flying Jind leaping. A friend, who 
was with me, observed it, and exclaimed tliat it was 
the third apjiearaiice of the like phenomenon ; and, 
requesting Id in to give me more information, lie 
answered, that, when trivelling flu; Path road on a 
similar conveyance, at the s.imctime in the moiniiig 
and sefisoii of the year, he observed one, though 
not so distant from the load us the one w’c bad 
passed: its tlight was in the same direction with 
the coach; and several times it alighted on the 
shrubs or high grass on Ihe bordtr of a wet ditch 
near the road side. The experienced coaclnuau 
pronounced it to be a AVill-wiili-thc-wi.'-p. 

^ “ Yours, dear 8ir, wry truly, 

“ T, hrOTlIARI^.” 

Mr. Stotbard w'as of ojiinion that tlie supposed 
'Ignis Fatuus, from its motion between flying and 
leaping, is the mole-cricket. He brought one from 
his cabinet, and pointed to the structure of its 
wings, in proo? of this coiieluMon ; for it could not 
fly high, ntfr long t4»gct|^cr ; and the habitat of the 
Gryllotalpa being the same as where this luminous 
appearance is usually seen, is another coincidence. 
In the second volume of Mr. Kirby's Introducl'nnt 
to Entomology, lie relates a circumstance corrobo¬ 
rative of the above#hypothi is:—“The Rev. Dr. 
Sutton, of Norwich, when he was curate of Tiklctoii, 
Cambridgeshire, in 1780, a farmer of that jihice of 
the name of Simpringbum brought to him a mole- 
cneket, and told him that one of his people, seeing 
a Jack-o’-lantern, pu^ueil and knocked it down, 
when it proved to be tliis insect, and the itlentical 
specimen shown to him.” 

In the admirable work just noticed, its learned 
author, who strongly advocates the opimoifot tlicse 
supposed meteoric appearances being luminous in¬ 
sects, gives the following intercating fact ;—“ .\li. 
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Sheppard, travelling one night, between Stamford 
and Grantham, on the top of the stage, observed 
for more than ten mhiutes a very large Ignis Fatnus 
in the low marshy grounds, which had every appear¬ 
ance of being an insect. The wind was very high ; 
consequently, had it been a vapor, it must have 
been carried foward in a direct line; but this was 
not the case. It had the same motions as u tipuhi, 
dying U])wards and downwards, backwards and 
forwards ; sometimes appearing as settled, and 
sometimes as hovering in the air.” 

In the summer of 1826, I went into the fens of 
Lincolnshire, hoping to see an Ignis Fatuus; but 
in this I was disapnointed. From Joseph Simpson, 
an intelligent lisherman at Frieston Shore, near 
lioston, I obtained the follow^ing information :— 
That, before the fens were drained, his father had 
seen a dozen Tgnes Fatui, apparently playing with 
each other like insects, the highest not more than 
eight or ten feet above the ground. He told me 
that, since the draining of the fens, they were not 
so common ; yet he and several others had seen ore 
settle on a hedge, and on a post, and by off again ; 
and tliat it appeared to him to have a voluntary 
motion, fur he noticed one flying towards a hedge, 
then rise and pass over it. 

iMy friend Mr. Cole, surgeon, of Charlotte Street, 
Iletiford Square, has favored me with the following 
particulars on this interesting but obscflre subject:— 
“In October, 1823, I went to Worcester, and 
was mot by u young man, in the service of iny 
father, who came there with a gig to drive me to 
Leigh, near Malvern. Having heard that he had 
seen a Will-wirh-fhc-wisp, [ took the opportunity 
the drive ailonied, to inquire about what he had 
se# u, when he stated as follows r—< I w’as coming 
home with the boy from looking after the sheep, at 
the fuiflier side of the farm. Our path lay near a 
hedge ; and on a sudden there appeared at a dis¬ 
tance a ball of fire about as big as my head. We 
stopped; and it came directly tow^ards us. r*"he boy 
asked me what it was: 1 told him 1 supposed it 
must be what they called a Jack-o’-lantern. It had 
a dancing kind of motion, and advanced under the 
iiedgc bide, till it came quite near to us ; it then 
divided into a dozen or twenty parts, forming so 
many balls of fire, about the size of my fist, which 
Hew apail from tach other, and played about for a 
short lime. They then joined together again fhto 
one‘large ball, as at first, and turned over the hedge 
into the next field. It passed between two oak trees 
that stood at some distance from the liodge, and* 
then went straight across the fields, rising over the 
hedges, until it flisappearcd in the distance.’ In 
reply to my questions, he stated that k was in the 
spring of the year, and Iha^ the night about as 
dark us it w^as at the lime he was speaking, a clear 
mouTile?s night in the beginning of October, about 
ten o’clock. To an inquiry whether he thought 
the motion of the object he saw, espcdally when it 
divided, and ])layed about, anif then united again, 
was like anything he had seen before, he replied 
that he did not know ; but, when afterwards asked 
if he thought it like the playing of files or gnats in 
the sun, be said it wat precisely similar. The spot 
where he saw it was shown me^ The soil is dry, 
and the situation is slightly elevated above the sur¬ 
rounding country : there is no marshy or swampy 
ground in the neighbourhood. The man’s name is 
Williarn IJay. He was brought up in iny father's 
family, and resides there still.” 

i have que'slioned many )»crson5 who have sten 


the Ignis Fatuus, besides those whom I have men- 
tioneci, and they invariably concur in its having a 

« untary motion, fiying backwards and forwards, 
ng to clear hedges, resting on gates,, pales, and 
other objects that lie in its route. From the facts 
1 have been able'to collect, T think we may infer 
that*many more insects are luminous thaii naturalists 
have imagined ; and, should these observations not 
be sufficient to convince naturalists that the sup¬ 
posed Tgnes Fatui are really and truly insects, yet 
1 anxiously hope that the remarks I have made may 
be the means of leading gentlemen, who reside -in 
favorable situations, to invcstigalK' this curious 
phenomenon. 

[There undoubtedly appear considerable grounds 
for supppsing that the history of many cases of 
ignea Fatui may be connected with the light emitted 
by certain insects ; but, the same time, there is 
strong evidence opposed to Die universal adoption 
of this explanation. For observations on thi.s 
subject^ see Jameson’s Effvthyr(jh Joimial for 
January, 1833, and EvUmoloyical Magazine, 
Vol. i., p. 350.— ED.j '* 

WATER-FROOF LLOTII. 

♦ ( In amtver io a ('orr'yjofificnl ) 

A UATK.XT was obtained, in August, 1830, by Mr. 
Thomas Hancock, for rendering textile fabrics im¬ 
pervious to water and air, by spreading the liquid 
juice of the caoutchouc tree upon the surfaces of 
the goods, and then exposing them to the air to 
dry. Itf Joes not appt-ar that this project has been 
realised in our iriaiiuiuctures. 

Mr. William Simpson /’otter projibses, in his 
patent, of April, 183.'>, to reqder fabrics water-proof 
by imbuing fiiern with a solution of isfnglass. alum, 
and soap, by means ol a brush applied tof the wrong 
side of the cloth, distended upon a table. After it 
is dry, it must be brushed on the wrong side, against 
the grain. Then the brush is to be dipped in clean 
water, and passed li^riitly over the cloth. Tins gloss 
caused by the above application can be taken f)fi’ by 
brushing the goods when they are dry. Cloth so 
prepared is said to be impervious to water, hut not 
to air. 

Mr. Sievier s plan of rendering cloth w'ater-proof, 
for which he obtained a patent in December, 1835, 
consists in spreading over it, with u brush, a solution 
of India-rubber in spirits of ^turp^ntinc, at one or 
more applications, and then applying a similar 
solution mixed with acetate of lead, htharg£, sul¬ 
phate of zinc, gum mastic, or other drying material, 
lie next takes wool, or other textile material, cut 
into proper lengths, and spreads it upon the surface 
of the t.ibric varnished in this manner, for the 
purpose of forming the nap or pile. He then * 
presses the cloth by pieuns of rollers, or brushes, so 
as to fix tlie nap firmly to its surface.* 

ON THE DATE OF MAN’S EXISTENCE 
ON THE SURFACE OF THE GLOBE. 
WiiHK the researches of geologists acciinuilate 
jiroofs of the antiquity of our ])lanet, and of a long 
scries of revolutions, bf which its surface )ms be¬ 
come modified ; while they teach us, by appealing 
to the silent language of their reliquia, that races of 
organic beings have tenanted the globe, previously' 
to the existence of our continents an<] islands, at a 
time when its surface exhibited a condition, of whicii 
nc can form only a jilausibie conjecture, but of 
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which these relies are the faithful records; while 
they convince us that successive eras have taken 
place, and, on the fragments recovered from 
buried Herculaneum of Nature, enable us to deci¬ 
pher the Ineroglyphica which announce the progress 
Of cTuation,—they assure us that Man is but of 
recent dat 8 , the ultimate of animals called info life 
and being. It would appear to be now well es¬ 
tablished, that, ill none or the older strata, in none* 
of what arc termed secondary formations, in none 
of the tertiary formations, in none of the regular 
strata of the globe, do the fossil relics of Manocci^. 
In the beds, diich contain the remains of ancient 
races, the types of forms blotted out of creation,— 
even in the deposits containing the bones of Ele¬ 
phants and Rhinoceroses, which have now their 
living representatives, we search in vain ^or the 
fossil remains of our species. Once, indeed, the 
huge bones of extinct animals were regarded as 
Jiuinan, and philosophers speculated upon the 
stature of a race more mighty than the Anakim, 
of which these were deemed the relics,—ah error, 
at w^iicli wc now smile. Many of the labourers,if 
says Cuvier, in the gypsum quarries about Paris, 
believe, that the bones, which occur so abundantly 
in them, are, in a great measure, human; but 1 
h ive seen thousands of these bones, and T may 
safely nifirnn, that not one of them has ever belonged 
to our 5 ])ecies. I have examined, at Pavia, the 
groups of bones brought, by Spallanzani, from the 
island of Ccrigo ; and, notwithstanding the assertion 
of that celebrated observer, I aflirm, also, that there 
is not one among them that^ could be sh'^wn to be 
liuman." 

It is not; however, ^ffirraed, or pretended, that 
no fossil relics of Man nave been found, or may be 
found,—for fhe existence of such is*ascertained ; 
but they do not occur in such formations, or under 
such conditions, as indicate his contemporary ex¬ 
istence with the Palseotheria, the Anaplotheria, or 
the Dinothcria,—the Mammoths and the Masto¬ 
dons ; and their situation is such as to corroborate 
the deduction, from other proofs, that Man is a new, 
and, geologically speaking, u recent denizen of the 
surface of our jdanet. * 

The most remarkable fossil remains of our species 
are those which occur in a tufaceous deposit, of 
modem date, and daily increasing, in the island of 
‘ Guadaloupe : a (ine specimen of an almost entire 
skeleton, imbedded fii his calcareous matrix, is in 
the Hiilish Museum ; another (see Fig.) is in the 
Museum of Paris. In both, the skull is wanting. 

These fossil skeletons of Guadaloupe, as Cuvier 
observes, 4 U more or less mutilated, are found near 
Porte de Moulf, on the north-west coast of the 
mainland of Guadaloupe, in a kind of f^lope, resting 
I against the steep edges of the Island. This slope 
is, in a great measure, covered by the sea at high 
water, and is ^ound to be nothing else than a tufa, 
formed, and daily augmented, by the very small 
debi4s of shells and corals, which the waves are 
perpetually detaching from the rocks, the accumu¬ 
lated mass of which assumes a great degree of co¬ 
hesion in the places that arc most frequent^ left 
dry. It is found, on examining thcA with a lens, 
that several of these fragments have the same red 
tint as a part of the corals contained in the reefs of 
the island. Formations of this kind are common 
•iM the whole archipelago of the Antilles, where they 
are known to Negroes under the name of Ma 9 onne- 
bondicu. TheiT augmentation is proportioned to 
tlic violcnue of the surge; and they have greatly 


extended the plain of Cayes, in St. Domingo, in 
which sometimes are found fragments of earthen 
vessels, and of other articles of human fabrication, 
at a depth of twenty feet. Various conjectures 
have been made, and even events have Inni ima¬ 
gined, in order to account for the deposition of 
these skeletons of Guadaloupe. But, from all ihc 



circumstances of the case. M. Jonnes, correspondent 
of the Aoatlemy of Sciences, who has been on the 
spot, and to whom Cuvier is indebted for numeroub 
details, thinks, that they are merely bodies of 
persons who have perished from shipwreck. Their 
discovery occurred iii IHOb, In the rock, w'hich 
inurris tliese bones, IM. Ka?nig detected frAgiiients 
of Millcpora niiniacca, of sevtral Madrepores, as 
well asdim fragments of shells, which he compares 
to Helix acuta, and Turbo ]uca ; and (Juvier states 
that, in the specimen at Pans, v\bieh was sent there? 
by General Donzekt, there are embedded shells of 
the neiglibouriiig sea, and land shells, which arc 
still found alive in the island ; namely, the BuUmus 
Guadaloupensis of Ferursac. Sir Humphry Davy 
subjected small portions of the skeleton in the 
BrAish jVluseum to chemical analysis, and found 
that flic bones contained part of their animal niAter, 
and all their pho<*phate of lime, 

IndepcndcMitly, liowcvcr, of the existence of fossil 
reliquia of man at Guadaloupe, human bones, but 
scarcely to be termed fussih/ed, have been found in 
other places. * Tliey not unfrcquently o^cur in 
caverns, or^ssurcs of r^'ks, mixed with pj tides of 
human fabrication: they are sometimes found iii 
such pladfcs, buried in fine mud, beneath a layer of 
stalagmite, and sometimes incrusted in the latter. 
In these caves and fissures, where the wandering 
savages of :i thinly*peopled country might occa¬ 
sionally find refuge, or into which they might liave 
been accidentally precipitated, are found the leniains 
of many extinct Mammalia; viz., of extinct species 
of bears, of hytenas, Hons, or large feline animals; 
deer, elephants, hippopgtamuses, &c.; as well as 
of animals now extant—horses, oxen, sheep, dogs, 
wolves, and foxes. 

Thus, in the cave of Gaylenrcuth, there occurred, 
according to Rosenmuller, the bones of men, iiorses, 
oxen, sheep, deer, roes, mules, badgers, dogs, and 
foxes, besides the bones of bears, hyxnas, and 
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tigers; but, from the researches made by him, in 
the cave itself, and from the state of preservation 
in which the bones of the former animals were 
found, it was evident that they mu|t have been 
deposited at ]>ei'iods much more recent than those 
of the latter. In some of the grottoes of the cave 
of Klanstein, Al. Uosenmiiller, found two human 
skeletons, superficially placed, and incrusted with 
stalactite,—a proof of their modern deposition. In 
the celebrated cave of Kirkdale, in Yorkshire, in 
which bones of the elephant, hippopotamus, tiger, 
hyoeiu, wolf, itc., occurred in abundance, many of 
them bearing the marks of the teeth of the animals 
that had gnawed them, and intermixed with the 
excrements of the hyaena, no human hones liuvc 
been discovered; in the caves of Paveland, in 
the county of Glamorgan, at the entrance of the 
English Channel, the clergyman and surgeon of the 
neighbouring village of Portinan, found the skeleton 
of a woman, together with bones of the elephant, 
rhinoceros, horse, bear, hyaena, fox, rat, and, also, 
of birds. Many of these l)ones, however, were 
modern ; and the diggings, made at remote and 
unknown periods, had displaced the ancient bones, 
and not only mixed tlieni with the modern, but also 
with shells of the present sea. It is to be re¬ 
gretted that, upon the tliscovcry of caves containing 
bones, persons, anxious to examine them, yet little 
aware of the importance of leaviilg tliLMn undis¬ 
turbed in their respective situations, for the investi¬ 
gation of the geologist, b.^giri to dig, and collect, 
mixing them together, so as to prevent tin' possi¬ 
bility of asc(*rtaining their respective order of de¬ 
position. In the celebrated cavern of Adelsberg, 
in Carniola, the (’hcvalicr de r40wengreif discovered, 
in ISH), a hole in one of its walls, at the height of 
fourteen fathoms : this conducted him to a series of 
new caves, of vast extent, and of incomji.irable 
beauty, from the lustre and variety of their stalac¬ 
tites. A part of these caves, however, it is proved, 
must have been formerly kmiwii, and eithfc are, or 
have been, accessible by some either entrance; for 
inscriptions wore found in them, with dates from 
1393 to 1G76, together with human bones and entire 
carcasses that had been biirit'd there. Through these 
caves, AI. Volpi (Director of tlie School of Com¬ 
merce and Navigation, at Tiieste) asserts his having 
proceeded for more than three leagues, almost in a 
straight line, and that he was stopped only^Jya 
laklf, which renilt red it impossible to go on. It 
was about two leagues from the entrance that he 
discovered bones of animals, which he describes 
under the name of Paljcotlieria, but which belonged 
to the extinct bears, whose remains occur in the 
bcar-cdves of Germany. The remains of Alan, there¬ 
fore, found in the caves 4 ,whieh conts^n, with the 
bones of recent animals, those of extinct species, 
prove nothing in favor of the contemporary existence 
of the latter and the human race; any more than 
the circumAtance of finding the coins of the present 
century with those of the Sax^)n era, or of ancient 
Horne, at the bottom of a pit, or lake, would prove 
a coincidence of time in their fabrication. One 
thing, however, is clear, that, at the period when 
our Continent had as£uined its ])resent general form, 
it was the abode of spocie^)f M;uumalia which have 
passed away, and whose rcpiecentatives now live 
only in the hotter regions of tlie globe. The cir¬ 
cumstances attendant upon their deposition in these 
caves, where they are often found in recesses, the 
entrance to which could not have admitted the living 
aniiuu), involve many speculaticiis : but the subject | 


is alien to our present purpose ; nor do we profess 
to be able to throw more light upon it than has been 
^one by our learned* and zealous geologists. 

We may here allude to the fossil hyman relics 
found near Kbsritz, and said to have been discovered 
consolidated in 4he limestone rock, together with 
the* remains of the rhinoceros, lion, Miyseiia, ^cc. 
AI. de Sclotheim, by whose these ‘ organic remains 
were discovered, throws a doubt upon this point, 
and con6idcf:s the human bones to have been de¬ 
posited at a later epoch than the hones of the 
i^nimals referred to, and iu this opinion he is borne 
out by J)r. Buck land, who observe^l!; that ** the cast 
of Ivdsritz affords no exception to the general fact, 
that human bones have not been discovered in any 
of those diluvial deposits which have hitherto been 
cxamiYied.*’ 

The discovery of hunjLan bones in peat-bogs, in 
tumuli of unknown antiquity, in mines, &c., docs 
not bear upon tbe present subject. 

The opinion, then, of the best informed and most 
observant geologists, is, that Alan is of recent crea- 
^tioii,—that he was called into being when the surface 
of the earth, having undergone a series of modifi¬ 
cations, and having assumed, on a broad scale, iU 
present aspect, became fitted for bis reception. 
Against the opinion of bis comparatively modern 
date, some philosophers have brought the chronolo¬ 
gical records of the Chinese and Brahmins, and the 
presumed zodiacs of the ancient Egyptians. With 
res])ect to the fabulous? chronology of the Chinese 
and the Brahmins, it is unworthy of serious notice, 
as evidcvice in the ras*-. W'lth respect to the zodi^ics 
of the Egyptians, it is now, we believe, admitted, 
that llieiyreat temple of LJmdera, wln^ncc the cele¬ 
brated zodiac, now in I'ari^^i, was obtained, is not 
anterior to fne time of Augustus : thS* small temple 
of Esrie, that of whildi the origin, as ilidieated by 
the zodiac there discovered, was, according to the 
lowest Ccdculation, near 3,000 years anterior to the 
CJiristian era, has a column sculptured and painted 
in the sixth yc ir of Antonine, 147 years after Christ; 
and it is painted and sculptured in tlie same style 
as tlie zodjac which is near it. 

I'licse celebrated planispheres have been the test 
to whieli many philosophers have, as tliey thought, 
triumjihantly appealed, in favor of the antiquity of 
our race. Dajuus referred the construction *)f flic 
zodiac of Dendera to an era 13,0t)0 years before the 
present: and others, of iio'littl^ learning, have 
fallen into conclusions as extravagant. After all, it 
appears, that these zodiacs have nothing to do with 
the precession of the equinoxes, or with the dis¬ 
placement of the solstice : they are not traie zodiacs, 
nor were the Egyptians profound astronomers. 
Cuvier observes, that “a mnmmy-case, lately 
brought from Thebes, by AT. Caill.iud, and contain- | 
ing, according to tins very legible Greek inscrijition 
upon it, the body of a young man, vuho died in the 
ninth year of Trajan, JIG years after Christ, pre¬ 
sents a zodiac divided at the same points as tlTat of 
Dendera ; and all the appearances indicate, that 
this divi.^ion marks some astiological theme relative 
to thg individjjal; a conclusion which may, probably, 
be equally applied to the division of the zodiacs 
contained in the temples.*' 

In fact, as already observed, neither the tables of 
the Chinese and Brahmins, nor the zodiacs of the 
temples, are worthy of the slightest seriouar 
attention. Thus, neither monuments, nor thf pro¬ 
ductions of man, discovered in tumuli, in the ruins 
of ancient cities, or mines, worked at an unknown 
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porio<K such as glass ornaments, wcaj^nns, tools of 
brass or stone, stamped bricks, and the like,—not 
tradition, extravagant as may be its pretensions,— 
nor history,—throw hack to a remote era the com¬ 
mencement* of the existriice of the human race; 
and the assignment of GOOD years^ as the average 
of the period during which man has acted his itari 
on the surface of the globe, accords alike with the 
iiifercnn's of the geologists •and the cosmogony of 
ibe Mosaic writings. 


APPARATUS FOR EXPERIMENTS ON • 

’ . PO?.ARIZED LIOllT. 

Sing/p Reffecling Planes. —Liglit may be con¬ 
veniently polarized by a single plate of any trans- 
paient body without double refraction, sueli«i5#glass, 
obsidian, ebony ; or by a single surface of water, 
oil, treacle, and varnislifil* body, or any ordinary 
crj'stillizcd siirfic('. Hut in selecting any plate or 
surface, it sbnuld be one which bash low dispersive 
and refractive power; for it is only in this cai^e that 
the rorflected liglit will be completely polarized.^ 
(Piass of antimony, oil of casia, flint glass of high 
refractive power, colored or stained glasses, arc all 
unsuitable for this purpose. A plate of thin well- 
annealed crown ^lass (if with ])arallel surfaces, so 
much the bcttc’r) will answer for Ordinary experi¬ 
ments. 

Reflecting Jlnnilles of Plate Ufass. —When a 
great deal of light is required, which is frequently 
the case, e.specially when we uscj the microscope for 
examining imperfectly transparent bodies, fivm one 
to sixteen ]>lates of the clearest and thinnest an¬ 
nealed gla.is BhouUl be placed iti a frame, having 
their surfaces well washed and cleaned willi fresh 
chamois lcalhc*4. Their^edgca must ther# be covered 
with cemenl 4 or with wav, soW.liat no dust may in¬ 
troduce itself between the plates. If the glass is 
thin and with little color, the light reflected from 
its surface will be as bright as that reflected from (i 
quicksilvered mirror, and will consist wholly of 
}jnlarized light, when the rays incident upon it, 
at the jmlarizing angle. The light transmitted 
may be also used. • 

Reflecting Bnndtes of Blown plass. —As it is ex¬ 
tremely difficult to obtain thin plates of clear and 
colorless glass, even if we. take flint glass, which is 
irot desirable from its high dispersive power, w^e 
may substitute in their place films of glass blown 
to the utmost thAness, and place them in a trough 
between tw'o plates of the thinnest glass. The light 
transmitted •through this bundle may be also used. 

Reflecting Bnuilles of Mica. —Take a j)iece of 
clear and transparent mica, as colorless as possible, 
and cut it into tift form jof a right-anglgd parallelo- 
‘‘"rara, whose sides are parallel and perpendicular to 

ue plane passing through its resulting axes. Hold 
it by an edge in a powerful vice,*and with a lancet, 
or a Uiin-bladAl knife, split it into ten or twelve 
laminin, or more if necessary. Before taking it out 
of the vice, cover all its edges with a coating of 
wax or strong cement, so that, after the laminte are 
separated from one another, they may have the same 
relative position as before their sepafation. This 
bundle of mica films, when taken out of the vice, 
is one of the best means of polarizing light that 
can be used ; but the light must be polarized by 
rj'flcxion in a plane parallel to either of the sides of 
the bundle. The best is that w’hich is per[)endicular 
to the^)lane pas.ting tlirough the resultant a.\cs.— 
The light transmitted through Ibis bundle being 


also perfectly polarized, may be used with great 
advantage. 

Pouhlg-refracting Crystals of great Thickness, 
—When we can obtain a thickness of from three to 
six or more '?nches of colorless calcareous spar, it* 
forms one of the most valuable pieces of polarising 
apparatus. We have only to place on one of the 
sides that contains the greatest thickness, a circular 
^aperture just as large as that the two images cf it 
may not overlap each other. \Vc shall thus have 
two circular areas of light which are polarized, .iie 
one in one plane, and the other in a plane at right 
angles to it; and by means of a screen or a black 
wafer we can cover up the one circular spaedf^when 
we require only one kind of polarized light. • 

Doubly-refracling Prisms of ieeland Spar .—As 
it is not easy to procure large and pure ma.sscs of 
Iceland spar, a sufficient separation of the images 
may be f)bfaincd, by selecting a piece with one good 
natural surface, and grinding dowui tlie other, so 
that the common intersection of the two faces of 
the prism m.iy be perpendicular to the axis or the 
plane of refraction, coincident with the plane of its 
principal section. The color of the images may be 
nearly corrected by a prism of crown or flint glass. 
By increasing the refracting angle of the prism, the 
separation of the images may be increased at plea¬ 
sure. The objection so often made, to the use of 
prisms of Iccbyid spar is not well founded, for it is 
capable of taking an admirable polish, equal indeed 
to its original surface ; «aiid even if the o])erator is 
not skilful in the art, the polish m ly be made per¬ 
fect, and the surface preserved from injury, by 
cementing, on the two surfaces of the prism, two 
pieces of pure and parallel glass. When the prism 
is rendered achromatic, indeed, by a glass prism, 
the latter serves for one of llie plates of glass, and 
one plate only is required for the other surface. 

Singh Tntnge Pnsms rtf Icelaud Spar .—Prisms 
of this kind were lirsL used by i)r. Brewster. The 
method of making them is to rouglion as much as 
possible five twi> surfaces, or i veil one surface, of a 
prism of Iceland spar, and to cover it with grooves. 
A fluid or balsam with the same refractive index 
as the ordinary ray, is then placed botweeu the 
rough surface of the sjvar and a plate of glass. This 
polishes, as it were, the surface for the ordinary 
ray, and allows it to pass through uninterrupted, 
ill c(visequence of the spar and the fluid having the 
same index of refraction for that ray. The extra¬ 
ordinary ray, on the other hand, is scattered in all 
directions by reflection at the separating surface of 
the grooves and the fluid, and totally disappears, 
leaving only the ordinary image. But as there is 
no proper oil or fluid of such a high refractive 
power as if is better to take an oil of the 

same refractite index as fliat of the extraordinary 
ray, for th£ surface which is roughened. If the oil 
docs not exactly suit the surface, a slight inclination 
of tlie prism one way or another, will produce the 
adjustment. When tjiis is done, wc shall see the 
extraordinary image quite distinct, while the ordi 
nary image has wholly disappeared. For ordinary 
purposes this prism is perfectly sufficient, but for 
others it will not answer so well, as the nebulous 
light seen all round, is polarized in a plane opposite 
to that of the extraordiiidl-y image. 

Agate Plates and Microscopes .—Among the 
bodies of the mineral kingdom, Dr. Brewster found 
agate to be one which gave only one di.stiiiet ^age, 
all the light of which is polarized in one plane,— 
lie therefore used it in his experiments. Agate 
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niirrosropos, or plates of agate placed <’losc to a 
single iniero&CDpe, may be very advantageously 
used. 

Tournmlwe Platen, —M- Biot and M. Seebeck 
discovered that certain yellowish totLrmalines, that 
is, those which are yellowish by refracted light, 
transmitted only one pencil polarized in the same 
plane, when cut parallel to their axis. It has been 
much used in experiments on polarization; bu^ 
owing to the color which it produces, it is of no use 
whatever in researches where the phenomena of 
color are to be studied. When two ])lates of tour¬ 
maline or agate are placed in rectangular positions, 
not alray of light is transmitted through them, not 
ev'm the light of the meridian sun. 

By using any of th'»se pieces of apparatus, wa; 
ran at all times proiluce either a ray, or a broad 
beam of polarized light; but when tlie structure of 
crystallized or organised bodies is examined by ob¬ 
serving their affections under polarized lighi, the 
light transmitti'd through their substance requires 
to be analysed by a rellectirig pi ito, or a doubly re¬ 
fracting prism, or a plate of tourmaline or agate 
which has the properly of rcUrcting or transmitting 
one portion of the polarized, and allowing another 
porimri to be seen which was in a state of combina¬ 
tion with the first portion. 

MECHANJCAl. dItA. 

A square foot of cant iron, 1 inch thick, weighs 
38 lbs. 10*7 oz,; of mailcuble iron 30 lbs. 13*1 oz; 
of copper 47 lbs,; and of lead oO lbs. -—Other thick¬ 
nesses in proportion. 

The momentum or force of a body is its matter 
multiplied by its velocity, and this is the biisis of 
all mechanics and all philosophy- Velocity is as 
the space passed through in the same time; therefore, 
matter and space are the source of all material 
power ; and wherever power is present, there is 
some matter in some motion- 

Action or parting with motion by one body, is 
always equal to the re-action or reception of it by 
another. 

Motion, or force, is propagated in a mass in 
measurable time, and this is the cause of the re¬ 
sulting motion from impact. The side struck receives 
its motion first, and this movi .s the whole body. 
If the force w^rc communicated at once tf? the 
whcle, no direction would be given to the resulting 
velocity. 

Universally to determine the power of a machine, 
divide the velocity of the action by the velocity of 
the power. For the actual force of the etlect, 
multiply this by the force of the power, and allow 
a third or fourth for friction. *' 

In wheel-machinery, to determine the number of 
revolutions of the last-moved part for one of the 
first-moved part, divide the product of the cogs in 
the driving wheels by the product of the cogs in 
the driven wheels i> 

The mechanical powers may be reduced to three; 
but they are usually expressed as six, tlie lever, the 
wheel, and axle—the pulley, the inclined plane, 
the screw, and the wedge. 

In a single moveable pulley, the power gained is 
doubled. In a continued*’combination, the power 
is twice the number of pulleys, less I- 

111 levers, the power is reciprocally as the lengths 
on cwchside the fulcrum or centre of motion. 


The force necessary to move a wheel-carriage on. 
’a level road is about one-tweiity-fifth of the load ; 
on a railway it is but the loOth ; on a canal it is 
but the COOth. ^ 

On an inclined plane, the power gained is as the 
length of the plnne to the length of the base. The 
velocity, in descending to that, Wiling perpen¬ 
dicularly is ns the height to the length, and the 
force is the same. For a body aQijuires the same 
velocity as in falling perpendicularly through the 
bl ight of the. plane ; and a body acquires the same 
L velocity in falling clow'n any number of pianos, or 
down a curve, as perpcndicularJjItrrom the extrenie 
height. 

A body, moving down an inclined plane, moves 
four times as far in two seconds as in one. 

Thr* pow'er of the screw is as the circumference 
to tlie distance of the threads, or as G'2832 to that 
distance. 

The power Qf the wedge is as the length of the 
two sides to the thickness of the hack, 

Tlw^ diameter of the wliecl of a pulley should be * 
five timc.s its thickness. The pin one-twelfth, and 
ono-twclftli on each side allowed for play. 

Bruners block machine, at Portsmouth, unites 
the action of sixteen different machines in one 
steam engine—-seven for the shell, and nine for the 
sheave. Ten men to do the work of 110. It makes 
about 200 sorts and sizes of blocks ; i, e. 72 sizes 
of thick blocks, 4K of thin blocks, 10 of clue-line 
ditto, 20 sister blocks, 20 topsail ditto, 24 fiddle 
ditto, 20 jack ditto. Of which varieties, the ma¬ 
chines pnake 1 420 bl*/cks per day. 

A seventy-four gun ship requires about 1300 blocks, 
and theii^! are 200 different sorts and sizes, varying 
from 1 to 28 inches in leng;th. Every gun requires 
six blocks.‘ 

The pendulum, foP’ true and exact fueasuring of 
time, was a suggestion of (i.ililco. Every oscillation, 
whether long or short, of the same pendulum, is 
perfonnod nearly in the same time, 

A pendulum which vibrates seconds at Tjondoii, 
ought to be 30‘13f; inches. 

The hmgth of pendulums for less or greater 
time*-, is as the square of the times ; thus, for half 
a second, it would be the square of J, or i x J ; 

,39*139 

so that “ Y " 9*78425 inches is the length of 

a half seconds pendulum at London. For quarter 
seconds, it w'ould be ; and for ^ vo seconds 2x2, 
or four times. 

At St. Thomas’s, in lat. 0*25', the seconds pendu¬ 
lum is 39*02069; and at the Gallipagos, in iat, 

0^ .32^ it is 39*01717 ; at Marahfuu, in 2"" 32^ it 
is 39*01197. 

The superincumbent pressure so drives Watc^H 
into the pores of wood at great depths in the se^qjjjH 
as in an hour to increase its weight and its 
bulk — Scorenby. 

The draft of a waggon of 216 cwt. on pavement 
is 33 lbs.; on a gravel road 1,47 lbs.; on M'Adam’s 
road 46 ibs. Horses always turn from a road to a 
paved road. 

Th/; pressure of fluids is distinct from the weight 
of their mass. It is as the height whatever the 
base. A cone and cylinder of liquid of C(|ttal 
height lias the same pressure; but, if frozen, the 
weight of the cylinder of ice would be three times 
that of the cone. The lateral pressure of the fluids* 
is also equal to the perpendicular. 
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TOE AMERICAN STEAM PILE DRIVINC 
MACHINE. 

\N a former number we gave a brief acq>unt of this 
machine, which has been exhibited for the last two 
months at Srnitirs Wharf, Pedlar’s Acre, Lambeth. 
The machine was imported into this country from 
the United States, by Colonel Cowdin, and some 
other parties, and consists simply of a locomotive 
engine, similar in principle to those used on our 
railways, having two inclined cylinders with their 
connecting rods working upon cranks attached to 
the ax||bof two crab engines, instead of the wlieels 
of the locomotive engine. The two crab engines 
perform the operation of driving the pile with a ram 
of the same weight, .md in the same manner as those 
generally* adopted for all tlie large works in this 
country, such as the coffer dam to the New Houses 
of Parliament and the bridges. With this machine 
two piles are driven at the same time. 

In America the steam machine has been generally 
adopted for the construction of railways on piles, 
for which purpose it is well adapted, for as soon 
as the machine has driven a pair of piles, it ruts oil' 
the heads to a level, or with a slight inclination, 
ac.cording to the ffrade required for the railway, 
and then rails are laid upon the top cither with 
cross sleepers or not, as maybe desired; the engine 
advanees forward another length, anh performs the 
operation again : thus one engine is enabled to 
drive two rows of piles at about five feet apart, one 
mile in a month. 

The principal object of inquiry is to see how far 
this machine is superior to those in ordinary use, 
and as we just stated, in the steam machine we have 
simply engine power applied instead of manual 
labor, for the working of two pile driving machines 
of the same magnitude and power as those in ordi¬ 
nary u'je. For this purpose it is absolutely necessary 
to make a series of observations, and ascertain the 
riumber of piles that can be driven in on day by 
the steam machine, and the cost of labor, fuel, and 
expenditure of capital, in comparison with the labor 
consumed in driving the same number of piles by 
the ordinary machine. At present, our materials 
do not warrant us in offering any opinion, but we 
shall hereafter attempt to obtain some information 
regarding thi^s very important part of the inquiry. 

For the steam machine, it requires to worl? the 
engine and apparatus for driving two piles at one 
time, with a ram weighing 16 cwt., the follow¬ 
ing men:—An engine-tender, one man for throwing 
each apparatus in and out of gear, and one man to 
attend to each (die, making altog€;|:hcr five men for 
driving two piles. For the ordinary machine, it 
requires four men to work the crab en^'he for lifting 
a ram of the same weight, and one man to attend 
to the driving of the pile, making five men for each 
pile, or ten men for two piles. With the steam 
machine the ram is lifted four or five times in a 
minute, thereby the operation of driving the piles 
is very short in comparison with the ordinary 
machine. The cost of the steam machine, with an 
engine of ten-horse power, tubular boiler, and 
apparatus, is about 700/., and the cost of the ordi- 
nary pile driving machirs, with crab engine, is 
about 70/. 

The following is a desciiption of the American 
steam^pile driving machine, and the operations for 
which it is applicable:— 

The machine consists of two pairs of leaders, 
similar to common hand maciiitie, placed 6 feet 


from centre to centre, (the common American 
railway gauge,) and firmly bolted to a strong 
horizontal framing, and supported by two oblique 
ladders. The frame is 9 feet wide to the imtside of 
the framing, and 2H feet long; it carries at one 
end ji locomotive ^boiler, 11 feet long and 2 feet 
6 inches diameter, calculated to bear l201b. per 
square inch pressure, but generally workeul at 80 lb: 
per square inch, and about 100 strokes per minute. 
Under the boder is placed the supply cistern. In 
the centre of the framing, and on each side of the 
Lnler is a pair of inclined cylinders, 5J-inch bore, 
with solid pistons working well vtTthout packing, 
and Id-inch stroke, which act on right-angled 
cranks ; and the gearing, drums, &c. described in 
the motions of the macliine ; the shaft centres are 
V V' apart; the spur wheel has 56, and pinion 
19 teeth; bevels 101 and 10 teeth; saw pulleys 
1'9" and 10.] inches diameter. The ram is generally 
raised from four to five times a minute, the steam 
being at 80 lb. per square inch. 

For river-work, the machine is made much mure 
'compact; the apparatus is placed on each side ami 
over the boiler, so that the stage is little inure than 
half the length of the machine shown in the engraving, 
and it is also sometimes made with an apparatus 
for driving one pile only, consequently requiring 
smaller power. 

The drawing is a side elevation of the machine. 

Taking np the Pile,—The ram A being secured 
by placing the stop U under it, by means of the 
small ropes attached to the latter, and passing over 
the small pulleys C C, to within three feet of the 
stage. The dogs are made fast to the pile; the 
rope attj.'jhed to which pa'^es upwards through the 
small guide pulleys, and ov»t the outer pulley E at 
the top ; passes downwards, and is coiled round 
the drum L fixed on (he shaft G, which being made 
to revolve, raises the pile to its place between the 
leaders, and is then secured by the loose stay and 
iron-work H placed round it for guiding it perpen¬ 
dicularly. 

Driving the Pile *—The stop B being withdrawn 
from linden the ram A, the ram is raised by a rope, 
which being secured to a staple on the top journal, 
passes down under the pulley above the ram ; then 
upwards over the pulley K, and again downwards 
to the drum L, upon which the rope is coiled; the 
drum is placed on the shaft G, which is made to 
revolve by the spur-wheel N,i working in the 
pinion O, on the lower shaft V, which shaft revolves 
by the action of two cranks placed on i30ch end ol 
the shaft P; the cranks are set at right angles to 
each other, and are worked by^ the connecting 
rods R, attached to the piston rods, which are 
furnished v/ith slide parallels, as shown in 
figure. The slide valves of the piston are worki 
by the eccentric V, on the end of the shift 
Steam is supplied to the cylinder ly the pipe S, 
from the boiler T. The boiler is supplied, with 
water from the cistern M, by the pump, which is 
worked by the eccentric rod X, fixed on to the 
spur-nave at Y, or by the handle at Z ; the supply 
of steam is regulated by the handle, a, acting on a 
valve in the steam pipe. The drum L consists of 
a fixed and a loose cylinder; the latter revolving by 
the friction of the former, (fixed,) and is brought 
into or out of contact by tlie hand lever Y, which 
has a fulcrum attached to the standard. 

The follower is furnished with a pair of to.igs or 
clippers, which takes hold of a staple fixed hi the 
ram, and carries it to tlie top of the frame ; then 
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when the lop of the tongs is pressed closer together, 
by coming between the contracted cheeks, tlie 
lower part opens and allows thfe ram to fall. 

For worjcing the apparatus^ the engine-tender 
stands at the valve S, and a man at the lever Y of 
each machine. For raising the rafb, the man turns 
on the steaof at the valve S, which sets in motion 
the apparatus of each machine, and coils the rope 
round the drums, at the same time raises the ram ; 
as soon as the latter reaches the top of the leaders, 
the ram is detached and descends; at the same 
moment the engine-tender turns off the steam, anch 
the.men at the '1b vers Y throw the drum out of 
gear, which allows the clippers and chain to descend 
again and lay hold of the ram; when the drum is 
again thrown into gear, the steam turned on, and 
the ram again raised, and so the operation is con¬ 
tinued until the pile is drivgn. 

Drawing a Pile ,—Chain tackle is secured to the 
pile, and passed over the top pulley^to the drum L, 
and is then drawn by applying the power to turn 
the drum of the apparatus. 

77/e Saw Apparatus consists of a circular saw, &, ^ 
4 feet (liameter, having teeth set 3 inches apart, 
scoured to the end of the beam K, which beam 
works on an upright shaft for a centre, and slides 
l.iterally on the iion arc e: when used, the saw is 
adjusted l.o the proper height by the screws W; 
and a bar having a hook in one end and fitting into 
a staple in the beam’s end, is used to press the saw 
against the work. Motion is given to the pulleys 
and band which work the saw. The operation of 
sawing off the end of a pile takis less than aannutc. 

Progressing Motion ,—The hook being fastened 
to a driven pile, and the rope passed oaTr the 
pulley m attached to tl^ side of the frame to the 
]»uUey O, rounJ which it is coiled twice, and the 
end held by a man: motion%eing now given to 
the drum, the machine progresses—this motion is 
shown by the dotted rope. It should be stated that 
the frame is intended to be supported upon six 
railway wheels, which run on a temporary rail laid 
on the top of the piles as they are driven, 'rhere 
iM another mode of progressing, but whi^h is not 
found to answer so well, viz. by means of two 
sledge beams faced with iron, and attached to the 
under framing; these are placed six feet apart 
fr/)m centre to centre, and pass under the whole 
length of the machin^, and slide on small iron 
wheels fixed to stEsidards, which arc placed loose on 
the piles. 

The fllumb-bob U suspended to a line, regulates 
the pile, being driven perpendicularly ; and Y is a 
lever attached to^ a friction band-break passing 
over th^ end of the drum, which is only used 

asionally .—Civil Engineer's Journal.^ 

AQUA JVND MEZZOflNTING. 

Wb gave an account of this species of engraving, 
as praAised on the continent where it was originally 
invented, on page 292. The British artists have 
greatly improved upon it. The first thing is to 
etch or dry-point an outline of the svf^ject in^e 
manner which we have already described. The 
plate is then properly cleaned with whitening, so as 
effectually to remove any grease. A solution of 
resin is used as a ground. The resin is reduced into 
a Y)owder, more or less fine, according to the kind 
of subject 4:o be Represented, and put into a bottle 
v^ith spirit of wine. The plate is placed in any 
vessel, sloping in an inclined plane of about fifteen 


degrees; and the composition of the spirit of wine 
and resin poured over its surface in a slow and uni¬ 
form manner, taking care to cover the face of the 
plate without linving to repeat the operation; the 
spirit of wine will run off, and be caught in the* 
vessel, and what remains will soon dissipate, leaving 
a beautiful and uniform surface*of the particles of 
the resin, which will adhere firmly to the coj.per. 

«The outline can be distinctly seen through this 
transparent ground, and the biting or corrosion is 
proceeded with as before directed. When this is 
completed, the parts which require rounding must 
be done with the scraper and burnisher. ^ 

It may be easily conceived that there is sqme 
difficulty in producing spirited touches in landscapes, 
or in giving freedom to the foliage, by the method 
of simply stopping up with varnish ; to obviate 
which a very ingenious plan has been devised, by 
which the touches are laid on the plate with the 
same ease as Inilia-iuk on a drawing. The finest 
quality of whiting must be mixed with a little 
treacle, and diluted with water. The touches are 
then made with a camcl-hair pencil. The whole plate 
is then covered with a varnish of turpentine and 
asphaltum, and permitted to dry. When the acid 
is applied, it will be found that tliose places which 
have been touched with the whiting and treacle will 
immediately break up, and expose those touches to 
the action of tHe acid, while the other parts of the 
plate will completely resist it. 

Engraving in Mezzotiniu differs entirely from the 
manner above described. This method of pro¬ 
ducing prints, which resemble drawings in India- 
iiik, is said by Evelyn, in his History of Chalco¬ 
graphy,'’ to have been discovered by I'rince Rupert- 
Some accounts say tlinl he learned the art from an 
officer named Siegeii, or Sicliem, in the service of 
Uesse-CasscL It has been, for many years past, a 
very favorite way ot engraving portraits and his¬ 
torical subjects ; of the foiiuer, the large heads of 
Fry are superior excellence. The tools required 
for this easy and rapid mode of proceeding are, tlie 
grounding tool, the scraper, and the burnisher,— 
The copper-plate should be prepared as if intended 
for tlie graver, and laid fiat U])on a table, with a 
piece of flannel spread under it, to prevent the plate 
from slipping ; the grounding-tool is held perpen¬ 
dicularly on it, and rocked wdth moderate pressure 
back\1ards and forwards, till the teeth of the tool 
have equally and reguho ly marked the copper from 
side to side; the operation is afterwards repeated 
from end to end, and from each corner to the op¬ 
posite ; but it is necessary to observe, tluit the tool 
must never be pejrnitted to cut twice in the same 
place; by this means the surface is converted into 
a rough clia<^ of interseoiions, which, if covered 
with ink and printed, would present a perfectly 
black inipre.ssion upon the paper. Some modern 
artists have found that it is iniic;h more easy and 
expeditious to grain the jdate by only bringing the 
grounding tool twice liver it. This practice pro¬ 
duces a much more dotty and richer effect, and 
saves half the time besides. No outline is made 
on tlie copper, but the picture is divided into 
squares, and a similar number of smaller lots drawn 
on the copper with a»black-lead pencil. This is the 
most tedious part of the process. The rest, to a 
skilful artist, is much more easy than line-engraving 
or stippling. It consists in pressing down orjrub- 
bing out the roughness of the plate, by means of 
the burnisher and scraper, to the extentfjof the in¬ 
tended figure, obliterating the ground for lights, 
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and leaving it for shades. Where a strong light is 
required, the whole ground is erased. For a medium 
light it is moderately burnished, or partially erased. 
,For the deepest shades the ground left entire. 
Care is taken to preserve the insensible gradations 
of light and shade, npon which the effect and har¬ 
mony of the piece essentially depend. Engraving 
in mezzotinto approaches more nearly to the effect 
of oil paintings than any other species, from the 
strong and broad effects of light and shadow which 
it is capable of producing. It is well calculated for 
the representation of obscure pieces, such as night 
8cene% jkc. The principal objection to the method 
is, that the plates wear out speedily under the press, 
and, of course, yield a comparatively small number 
of impressions. But, since the use of steel plates 
has been discovered, a much greater number of im¬ 
pressions can be taken off, although much fewer 
than in line and other engravings, 

STEAM AND THE STEAM ENGINE. 
f Has^umed from 310 ^ 

lx our last paper upon this subject, we considered 
it necessary to give a succinct account of that ex¬ 
traordinary man, the Marquis of Worcester, who is 
almost universally admitted to have been the real in¬ 
ventor of the steam engine. ^‘Though,'' as Professor 
Robison observes, account he has left of it is 
not sufficient to give us any distinct* notions of the 
structure and operation of his engine, yet it is exact 
as far as it goes, agreeing precisely with w'hat we 
know of the subject." But the Professor afterwards 
adds, **tbat the account is such that it could instruct 
no person who was not sufficiently acquainted with 
the properties of steam, to be able to invent the 
machine himself; his descriptions seem not so much 
intended to instruct the public as to raise wonder, 
and his encomiums on their utility and importance 
are, to a degree, extravagant.” It is, indeed, a 
matter of considerable doubt if his steam apparatus 
w'as ever, in reality, in action at all; yet niacliines, 
which bear the name of the Marquis of W'orcestcr, 
are made, not as exact counterparts of his, hut 
rather as models, showing how his description 
might have been brought to bear. One of these 
models is represented annexed; it is the contrivance 
of Professor Millington. 

The two spherical vessels A O have two pipes 
I) P proceeding from them, and inserted ihto a 
boiler G. The.se pipes have two stop-cocks Z W, 
which, shut off the communication between the 
boiler and the vessels. P'rom another part of the 
vessel proceeds two other pipes, having valves at 
SX, opening outwards, and termyiating in a single 
pipe E. The spherical vessels have each another 
valve opening inwards, and a very shglt pipe N V. 
The pipe E rises 40 feet, and terminate in the 
receiver U. B is a section of the tire grate, under 
the boiler E ; T the door of the fire-place; L the 
brick-work; G the ashpit; and II the reservoir of 
water in which the vessels O A are placed, and which 
is to be elevated into the cistern U. 

If we now suppose a sufficient quantity of steam 
to be generated in the boiler C from the water G, 
and the stop-cock Z, opened so as to allow a free 
communication between ^he bqiler and the vessels 
in the reservoir, the steam will descend in the pipe 
D (the pipes and vessels being made or cased with 
some material to prevent the condensation of the 
steanT by the water in the reservoir,) into the vessel 
A, and will eapel all the water or air which it may 
contain thi^ugh the valve S, into the pipe E, which 


will deliver it in the reservoir U. The cock Z is 
now to be shut, and the valve V, being freed from 
the pressure of the ela.stic vapor, will be forced 
inward by the gravity of the water in the reservoir, 
which will speedily fill the vessel A. But when the 
cock Z is shut, tile opposite one, W, is opened, and 
the steam from the boiler raises the* water which 
may be contained in Q, up the pipe E, closing in 
this operation the valve S.. When the vessel O is 
filled with steam, the cock W is shut, and the water 
in the reservoir rushes into O, as it did into A, and 
Hills it. The cock Z is now opened, and the steam 
again expels the water from the ^l^ssel A ; and so 
on successively, so long as steam is produced in the 
boiler, and the cocks ZW are opened and shut 
alternatdy. 



Mr. Millington remarks, that this engine agrees 
so far with the Marquis of Worcester’s description, 
where he says, that ** a man has but to turn two 
cocks, and that one vessel of .water being consumed, 
another begins to force and refill.” He also ob¬ 
serves, that the condensation of the steam opens 
and shuts the valves, end fills the vessels, out that 
this use of the vacuum is part of an invention to 
which the Marquis has no claimi^his Lordship ex¬ 
pressly stating, that “ the water is not r4ised by 
drawing or sucking it upwards.” The “ force a, 
refill ^ in the original account would almost lead t 
supposition that these ojierations were going on at iV 
same moment, in the same vessel. Tlie arrangeinent 
of pipes, cocks and valves is also gratuitous. 

Besides which, it is impossible to decide from 
Lord Worcester’s description whether two boilers 
are meant, and one receiving vessel: or two vessels^ 
and one boiler ? Or only two vessels, like De Causes, 
probably having each an eduction-pipe and the 
proper cocks, to produce a continuity in the stream 
of water ?—as in the next figure, where the dotted 
lines rising from the vessel A would then represent 
this pipe, the fire being made under each boiler 
alternately. And, when meritioiv is iua'ie«of one 
vessel of water rarefied by {ire, driving up forty of 
cold water, should not this be understood as thd 
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proportion of water which would be converted into 
fiteam, in order to raise the remaining portion in 
the same vessel, forty feet high ? An apparatus de¬ 
signed on^this supposition, would satisfy the descrip¬ 
tion nearer than any. « 

Having 80 wide a choice, we %rill give the Mar¬ 
quis creditYor an apparatus for generating the Aeam 
in a separate Ifoiler, A will therefore be that 
boiler; a pipe (having d stop-cock D,) connect- ^ 
ing the toiler with the cold wattr vessel E, from 
which proceeds the eductioii-pipc F ; a pipe and 
funnel to supply the boiler with water ; 11, a sin^- 
lar pipe-cock Vm supply the vessel E with cold water 
connected with a cistern, from which the water is 
to be raised ; 1, is a stop-cock on this pipe; K, a 
valve to prevent the return of the water ^Vi^hicli may 
be in the upper part of the pipe F. * 

When the steam in the boiler A is allowed to 
enter tbe cold water vessel E, by turning the cock 
•D, the water is raised in jet through F, until the 
vessel E is emptied. When this is the case, the 
cock D is shut, and 1 is opened, and the vessel K 
is afain tilled with cold water. The cock 1 is Ihrii 



shut, and the stop-cock D is opened; and the steam 
from the boiler ptessiiig on the surfacetof the water 
ill E, forces it up the pipe F. When this is emptied 
the same operation is repeated, and so on succes¬ 
sively. So that here the condition of the alternate 
opening and shutting two cocks is fultiiled ; also the 
forcing an# retillin|| of the vessels ; and one vessel 
of water rarefied by tire would elevate double the 
quantity of that stated by the Marquis. 

• C To bii cmitinued.J 

CA¥SES OF DROWNING. 

Du. Arno IT, in his popular Elements of Physics, 
states the following reasons why, in ordinary acci¬ 
dents, so many persons are drowned who might 
easily be sav^d ;—1. Their believing that the body 
is heavier tl^n water, and therefore that continued 
exertion is necessary to keep them swimming; and' 
hence their generally assuming the position of a 
swimmer, in which the face is downwards, and the 
whole head has to be kept out of water to j^llow of 
breathing. Now, as a man cannot Vuain this posi¬ 
tion without continued exertion, he is soon ex¬ 
hausted, even if a swimmer; and if not, tbe un¬ 
skilful attempt will scarcely secure for him even a 
few respirations. The body raised for a mojouent by 
exej;tiqn above the natural level, sinks as far below 
it when the exertion ceases; and the plunge, by 
ujqieoriiig the commencement of a permanent sink¬ 


ing, territies the unpractised individual, and renders 
him an easier vioiim to his fate. 2. From a fear 
that water by entering the ears may drown, as if it 
entered by the nose or mouth, a wasteful exertion 
of strength* is made to prevent it; the truth bein/f, 
however, that it can only till the outer ear, or as 
far as the membrane of the drum, and is therefore 
of no consequence. Every diver and swimmer has 
his ears tilled with water, and with impunity. 
3. Persons unaccustomed to the water, and in 
danger of being drowned, generally attempt in their 
struggle to keep their hands above the surface, from 
feeling as if their hands were tied w hilc held below; 
but this act is most hurtful, because any part of the 
body kept out of the water in addition to the*face, 
which must be out, requires an effort to support it, 
which the individual is supposed at the time in¬ 
competent to afford. 4. The not having reflected 
that when a log of wood, or a human body, is float¬ 
ing upright, with a small portion abo\e the surface, 
in rough weather, as at sea, every wave in passing 
must cover the head for a little time, but will again 
leave it projecting in the interval. The practised 
swimmer chooses this interval for breathing. 5. Not 
knowing the importance of keeping the chest as 
full of air as possible, the doing of which has nearly 
the same effect as tying a bladder of air to the neck, 
and without other efforts will cause nearly the whole 
head to renwiin above the water. If the chest be 
once emptied, while from the face being under water 
the person cannot inhale again, the body remains 
specifically heavier than water, and will sink. 

NEBUL.E. 

In astronomy, the name given, on account of their 
gjenerul cloudy appearance, to a veiy numerous cla^s 
of celestial objects, being, however, for by far the 
greater part, telcscojnc, and only visible in telescopes 
of coiisidcrablii powers. 

It is to Sir William llerschel that astronomy is 
indeb^d for the first examination and an^ysis of 
these remarkable objects. A.few of them, indeed, 
have been know'n since the discovery of the tele¬ 
scope, and one or two of them arc visible to tlic 
naked eye; but his powerful telescopes first dis¬ 
closed the fact of their existence in immense num¬ 
bers, and in all quarters of the heavens, not indeed 
distributed uniformly, but, generally speaking, with 
aaiiarked preference to a broad zone, crossing the 
milky-way nearly at right angles, and whose general 
direction is not very remote from that of the hour 
circle of 0 hour and 12h. 

Nebulse are divided by Sir W. Herschel into the 
following classes :—1st. Clusters of stars, in which 
the stars are Aearly distinguishable ; 2d. Resolva¬ 
ble riebuke, or such as ^excite a suspicion that they 
consist of stars, and which any increase of the 
optical qiower of the telescope might be expected 
to resolve into distinct stars; 3d. Nebula, properly 
so called, in which there is no appearance whatever 
of Stars ; 4th. IVanetary ncbulie; 5th. Stellar 
ncbulx; and, Gth. Nebulous stars. 

Clusters of Stars .—^Theec are either globular or 
of an ii regular figure, forming bright isolated 
patches, which attract attention, as if they were 
brought together by some general cause. The 
riciades is a cluSter olTthis sort; the naked eye can 
distinctly perceive six or seveu stars in it, and may 
catch occasional glimpses of a great many more; 
but the telescope shows fifty or sixty •crowded 
together, in a very moderate space, and insulated 
from the rest of the heavuis. A luminous spot. 
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called PrcRsepe, or the Beehive, in the constellation 
Cancer, is resolved entirely into stars by an ordi 
nary telescope. In the sword-handle of Perseus is 
another such spot, crowded with stars, ^bi;t not so 
easily resolved. There are a great number of less 
distinct nebulous specks of the same kind, which 
in ordinary telescopes have much the appearance of 
comets without tails, and have frequently been 
mistaken for such; when, however, they are ex¬ 
amined with instruments of great power, sueli as 
reflectors of 18 inches, 2 feet, or more in aperture, 
any such idea is completely destroyed. They are 
then, for the most part, perceived to consist entirely 
of stars, crowded together so as to occupy almost 
a dennite outline, and to run up to a blaze of light 
in the centre, where their condensation is usually 
the greatest. Many of them are of an exactly 
round figure. Others, again, are of an irregular 
Ibrm, and less definite in their outline, so that it is 
not easy to say where they terminate. In some of 
them the stars are nearly all of a size, in others 
extremely diflerent; and it is no uncommon thing 
to*^nd a very red star, much brighter than the rest, 
occupying a conspicuous situation in the group. 
Sir W. Herschel regards these as globular clusters 
in a less advanced state of condensation; conceiving 
all such groups as approaching, by their mutual 
attraction, to their globular figure, and assembling 
tliOTTiselves together from all the surrouhding region. 

Kesolmblc Nebtilm arc considered as objects of 
the same nature as the preceding; but as being 
cither too remote, or consisting of stars too faint to 
atfect us by their individual light. They are uni¬ 
versally round or oval; their irregularities of form 
being extinguished by the distance, and only the 
general figure of the condensed part being dis¬ 
cernible, In telescopes of insufficient optical power, 
all the great globular clusters exhibit themselves 
under this appearance. 

Nebultp, properly so called, present a great variety 
of appiUrances. One of the most remarkiiblc is 
in the constellation Orion ; and its appearance is 
very different from what might be supposed to 
arise from the aggregation of an immense collection 
of small stars. It is formed of little flocky masses, 
like wisps of cloud ; and such wisps seem to adhere 
to many small stars at its outskirts, and etspecially 
to one considerable star, which it envelopes with a 
nebulous atmosphere of considerable extent afld 
singular figure. This nebula was discovered by 
Huygens in 1656, who gave figures representing its 
appearance in bis telescope. On comparing these 
with its present appearance, several astronomers 
have concluded that it has undergone a perceptible 
change; but the evidence of such change is by no 
means to be relied on. Thtre is a nebvla in the 
constellation of Andromeda visible to the naked 
eye, and often mistaken for a comet. Its appear¬ 
ance is described by Simon Marius as that of a 
candle shining through horn. Its form is a pretty 
long oval, increasing by insensible gradations of 
brightness, ac first very gradually, but at last more 
rapidly, up w ,a central point, which, though very 
much brigbCer than the rest, is yet evidently not 
stellar, but only nebulous matter in a high state of 
condensation. It has in it few small stars ; but 
they are obviously casual; and the nebula itself 
offers not the slightest appearance to give ground 
for a suspicion of its consisting of stars. It is 
nearly half a degree king, and fifteen or twenty 
minutes broad. Like that last described, a very 
numerous clas^, of nebulte are of a round or oval 


figure, increasing more or less in density towardi 
the central point. In this respect, however, they 
differ extremely; in some the condensation being 
slight and gradual, in others great anil sudden. 
They also present great diversity of appearance, in 
respect of deviation from the spherical fbrm. Some 
are only slightly elliptic, others much extended in 
length; and in some the. extension is so great as to 
I give the nebula the character of a long, narrow, 
spindle-shaped ray, tapering away at both ends to 
points. Some nebulm are annular; but these are 
asiong the rarest objects in the heavens. The most 
conspicuous is situated half way bfiiween the stars 
^ and y Lyree, and may be seen with a telescope of 
moderate power. It is small, and particularly well 
defined^ so as to have, in fact, much more the ap¬ 
pearance of a flat oval solid ring than of a nebulse. 

Planetary Nebulae hav.e exactly the appearance 
of planets,—round or slightly oval disks, in some 
instances quite sh*irply terminated, in others a little 
hazy at the borders, and of a light exactly equable, 
or only a little mottled, which, in some of t^em, 
approaches in vividness to that of actual planets. 
Whatever the nature of these objects may be, they 
must be of enormous magnitude. One in Aquarius 
presents a diameter of 20" ; another, in Andro¬ 
meda, has a visible disk of 12", perfectly defined 
and round. Granting them to be equally distant 
from us with the stars, their real dimensions must 
be such ns would fill, on the lowest computation, 
the whole orbit of Uranus. Their intrinsic splen¬ 
dour must also be immeasurably inferior to that of 
the sun'sfor a circular portion of the sun’s disk, 
subtending an angle of 20", would give a light equal 
to 100 /uU moons^ whereas«lhe nebulse in question 
are hardly disfcniible with naked eje. 

Stellar Nei/nlfS arc tjjose in which the condensa¬ 
tion of the nebulous matter towards the centre is 
great and sudden ; so sudden, indeed, as to present 
the appearance of a dull and blotted star, or a star 
with a slight burr roun<l it. The nebulous stars 
present the beautifuU^ind striking phenomenon of a 
sharp and brilliant star, surrounded by a perfectly 
circular diskeor atmosphere of faint light: in some 
cases dying away on all sides bj insensible grada¬ 
tions, in others almost suddenly terminated. A very 
fine example of such a star is 55 Andromedse, 
R. A. Ih 13m, N. P. D. 50" T. 

** The nebulae,” says Sir J. Uerscliclf^” furnish, 
in every point of view, an inexhaCstible field of 
speculation and conjexture. That by far the largest 
of them consist of stars there can be little doubt; 
and in the interminable range of system upon system, 
and firmament upon firmament which we thus catch 
a glimpse of, the imagination is bewildered and lost. 
On the other hand, if it be true, as, to say the least, 
it seems extremely probable, that a phosphorescent 
or self-luminous maMcr also exists, disseminated « 
through extensive regions of space, iiK the manner 
of a cloud or fog, now assuming capricious shap^es, 
like actual clouds drifted by the wind, and now con¬ 
centrating itself like a cometic atmosphere around 
particular stars, what, we naturally ask, is the nature 
and distinction cf this nebulous matter.^ Is it ab¬ 
sorbed by the stars in whose neighbourhood it is 
found, to furnish, by its condensation, their supply 
of light and heat ^ or is it progressively concen¬ 
trating itself, by the effect of its own gravity, into 
masses, and so laying the foundations of new side¬ 
real systems, or insulated stars ? It is »?asier tb pto- 
pound such than to offer any probable 

reply to thcln/’ 
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PREPARATION OF SULPHURIC ETHER. 

Ether is usually obtained •either by distilling^ a 
mixture of sulphuric acid and alcohol, or by suffer¬ 
ing alcohdl gradually to dribble into the heated and 
somewhat diluted acid. Mr. R. i^hillips’ directions 
for the foriner process are as follows:—“Mis#with 
16 ounces of sulphuric acid, aii equal weight of 
rectified spirit, and distil«about 10 fluid ounces;^ 
add 8 ounces of spirit to the residuum in the retort, 
and distil about 9 fluid ounces; oi continue the 
operation until the contents of the retort begin to 
rise, or the pr«^uct becomes considerably sulphur¬ 
ous ; mix the two products, and if the mixture 
consist of a light and heavy fluid, separate them : 
add potash to the lighter, as long as it appears to 
be dissolved; separate the ether from the volution 
of potash, and distil about nine-tentlis of it, to be 
preserved as ciher sulph/fricus, the specific gravity 
pf which ought to be at most .7b0.“ 

Preparing ether upon a larger Scale, it was found 
that 14 parts of alcohol (specific gravity .8*20) 
mix9d with an equal weight of sulphuric acid (sp(^ 
cific gravity 1.8), and submitted to distillation, 
afforded about 8 parts of impure ether (specific 
gravity .770). Seven parts of alcohol were then 
added to the residuum, and about 7^ parts more of 
impure ether drawn off. These products, when 
mixed, had a specific gravity of about .782, and 
when rectified by distillation on carbonate of po- 
tassa, afforded 10} parts of ether, of a specific 
gravity of .735, and about 3J parts of ethereal 
spirit,' which was employe^ instead of^an equal 
quantity jf alcohol in the next operation. 

These processes, whyi carried on on a i^all scale, 
may be conducted in glass retorts with adopters 
and cooled A^ccivers f but upon the 4arge scale, a 
leaden sti4l or alembic is Aost convenient. The 
ether-apparatus employed at Apothecaries* Hall, 
consists of a leaden still, heated by means of high- 
pressure steam carried through it in a contorted 
leaden pipe; a tube enters the upper part of the 
still, for the purpose of suffering alcohol gradually 
to run into the acid in a way which will presently 
be explained. Tb9^stilUhead is of pester, and is 
connected by about 6 feet of tin pipe, with a very 
capacious condensing-worm, duly cooled by a cur¬ 
rent of water; the receivers are of pewter with 
" glass lids^^d have a side tube to connect them 
with the i^Verj^ig elid of the worm-pipe. In con¬ 
ducting this operation, too much caution cannot be 
observed ip avoiding the proximity of Are, and the 
use of fragile vessels; in all cases in which ether is 
to be dealt with these cautions cannot be too strictly 
enforced, as wilT be more evident when its properties 
arc stated. One of the great advantages in using 
steam as the source of heat is, that it obviates the 
^ecessary vicinity of fire. 

" Boullay’s process for Jhe production of ether, 
which is preferable to the fOTmer, is the following:— 
Eq^al parts of sulphuric acid and of alcohol (spe¬ 
cific gravity '837) are cautiously mixed in a tubu¬ 
lated retort connected witli a tubulated receiver by 
means of a long adopter; the retort is placed in a 
sand-heat, and the receiver cooled^y the proper 
application of water. An S tube passes air-tight 
through the tubulatiire of the retort the lower end 
of which is drawn out into a very small or almost 
• capillary opiming, and so adjusted as to dip to 
aboqf tpo-thirds of the depth of the liquid iu the 
retort: heat is then appbed by the baud-bath till 
the contents of the retort just begin to appear to 


boil; the fire is then slackened or damped so as to 
keep up a regular ebullilLon, and as the apparatus 
is air-tight, the expansion within is suifered to 
esoajie by a siphon tube, which passes through the 
tubulaturc of the receiver. When about 2 pints flf 
product have passed over, an equal quantity of 
alcohol is so gradually suffered to trickle into the 
retort by the S tube, as not to check ebullition, but 
to compensate for that which distils over; when, 
in this way, a quantity of alcohol has been added 
equal to that contained in the original mixture, the 
operation is generally left to itself, and as soon as 
white vapors and drops of oil appear in the 
adopter, the fire is withdrawn. The. products of 
this distillation are usually divided into three ]|)drts ; 
the first is alcohol with a little ether, which first 
passes over; the second and largest portion is 
mixed with a sixteenth of its weight of carbonate 
of potassa, which abstracts water and sulphurous 
acid, and decomposes any oil of wine that may 
cliance to be contained in it; this mixture is shaken, 
and when the ether has acquired a sweet and pure 
odor, it is reclined by slow di.stillation from a 
water-bath till two-thirds of it original bulk have 
distilled over; this portion is pure ether. The 
residue of the rectification is mixed with the last 
portion of the original distillation, and kept for 
some days in contact with the carbonate of potassa 
before used, and a little water and peroxide of man¬ 
ganese are added so as to get rid of the sulphurous 
acid; when this is done, the stratum of ether is 
drawn off and rectified, but it never equals in 
quality that of the former part of the process. 

It will be observed that, in this process, a large 
additional quantity of alcohol is gradually added, 
and converted into ether by the original portion of 
sulphuric acid ; and by obvious contrivances, the 
same thing may be effected with the still and appa¬ 
ratus used on the large scale. 

Mitscherlich, in the first volume of his LeMuch 
der Cf^^riniCf has added some important facts to 
the preceding details, and has given a form of 
apparatus for the production of ether which well 
illustrates it. It consists of a large flask or bolt- 
head, the mouth of which is closed with a cork 
having three perforations, one of which allows the 
insertion of the thermometer by which the tem¬ 
perature of the contents of the flask can be regu¬ 
lated ; the second admits of the passage of a small 
tube terminating at its upper end in a fannef, and 
at its lower, within the ila&k, in a capillary openinf^ 
which dips into the liquid ; from the third aperture 
a tube issues for the conveyance of the vapors 
generated within the flask into a proper condenser 
immersed in Sold water; the end of this tube 
within th^ flask is slan^jcd off, so that liquid form - 
ing in it may drop back into the flask and not 
obstruct* the free egress of the vapor. Absolute 
alcohol is first poured into the flask, and then sul. 
phuric acid, somewhat diluted, is gradually added, 
care being taken to ^)revent the heating of the mix¬ 
ture above 250° (120 cent,) The proportions are 
100 parts of sulphuric acid, which already contains 
18.5 of water, diluted with 20 parts of water, and 
mixed with anhydrous alcohol, in the proportion of 
.50 parts to everjr 100^, of concentrated acid. To 
this mixture heat is applied, and it is kept boiling 
till the thermometer within the flask indicates 284° 
(140 cent.;) two strips of paper are then pasted 
upon opposite sides of the flask to iudiixite^exactly 
the bulk of its contents, by showing the level of 
the liquid within it; alcohol is then liuffercd to flow 
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in by the funnel-tub^, the supply beinf^ so regulated 
as to maintain the boiling-point at 284^ If, having 
set oat with 9 ounces of sulphuric acid, oz» of 
water, and 3 ounces of alcohol in the dask, the 
tpecific gravity of each successive 2 ounces that 
pass over into the receiver attached to the condenser 
be determined, that of the first 2 ounces will be 
0.780, that of the two following 0.788, and this 
gradually increases to 0.798, at which the density 
generally arrives by the ninth or tenth ounce, and 
then remainB constant; that being nearly the density 
of the alcohol used 

If the precaution just stated respecting the ad¬ 
justment of the temperature he strictly attended to, 
any 'quantity of alcohol may be etherized by the 
same portion of acid, which is no further altered 
than by foreign matters which may be accidentally 
present, or by the volatilization of a minute portion 
along with the ethereal vapour. 

The liquid which passes over through the con- 
densing-apparatuB into the receiver, separates into 
two parts, the lighter stratum being ether, with a 
little alcohol and water; and the heavier, water, 
with a little alcohol and ether ; and when the pro¬ 
cess has been carefully conducted, the weight of 
these products exactly corresponds with that of the 
alcohol consumed. In an experiment in which a 
large quantity of product )iad been obtained, it was 
found to consist of 65 ether, 18 alcobd, 17 water; 
now the quantity of water which should have been 
evolved in the production of 65 parts of ether is 
15.4; 80 that the practical is as near to the theore¬ 
tical result as could be expected, considering the 
impossibility of preventing the loss of ether by 
evaporation, and including errors of experiment. 
Careful manufacturers obtain from 100 parts of 
spirit of wine, containing 76 parts by weight of 
anhydrous alcohol, 60 parts of ether of the specific 
gravity 0.727; according to calculation, they should 
obtain 58 parts of ether of 0.724. With this 
dilated alcohol, the water which passes ov^r is of 
course in greater quantity than when absolute 
alcohol is used. 

Hie ether of commerce almost always contains 
alcoholi which materially affects its density; some¬ 
times it also contains water, which is the case with 
what is termed washed ether ; and if ether'has been 
long prepared, it is often slightly acid, and leaves a 
peculiar odour when rubbed upon the hand, 'in 
orders to procure from it perfectly pure ethery it 
most be well shaken in a close vessel with about 
twice its bulk of water, and allowed to separate 
upon its surface ; it is then poured off, and a suffi¬ 
cient quantity of well-burned lime added to it, by 
which the water which it had acquirecl by the agita¬ 
tion is abstracted; the mixf^ire of ether lime is 
then distilled, care being taken to prevent all escape 
of vapour, and to keep the condensitig-receivers 
cold, and the first third that distils over may be 
considered as pure ether, free from alcohol and 
from water. c 

MEMORANDA. 

Height Waves, —The highest wave which 
struck the French ship VenuSy during her voyage, 
was 7*5 metres (23 feet) ; the longest wave was 
met with in the south of New Holland, and was 
three times the length of the frigate, or 150 metres 
(492 


Motion in Rivers. —A fall of one-tenth of an 
inch per mile will produce a motion in rivers. The 
greatest velocity is at the surface and in the middle, 
and the least at the bottom and sides; as the 
velocity increases, the action on the sides and bottom 
increase also. Tlie mean velocities are as the area 
of the sections. 

7b Consume the Smoke from a Boiler Furnace. 
-<*Let the fresh coals be put into the furnace as near 
to the door possible, and leave the door open for 
a space of two or three inches to allow cold air to 
eiSiter, this wil\ keep down the greater part of Uie 
smoke, which will be consumed; tCie same may be 
applied to marine engines. This method will be 
found as efficacious as any patent that has yet been 
taken out. 

Sa/Ay Valve to Steam Boilers. —At a late meet¬ 
ing of the Society of Arts, the gold Isis medal was 
awarded to Mr. Robert M'Ewen, for a mercurial 
guage which ansyfers the double purpose of an in¬ 
dicator of steam-pressure and a safety-valve for 
engine boilers. The novelty of tlie invention^con- 
i;6ts in the employment of a mercurial tube as a 
safe-vent for the steam, these tubes having hitherto 
been used only as indicators of pressure, and of a 
length sufficient to allow the steam to acquire a 
dangerous degree of pressure, without giving" any 
other notice of the fact than what may be observed 
by the eye. As the action of Mr. M‘Gwen’s safety- 
valve depends on a purely physical principle, viz., 
the opposition of the elastic force of steam to the 
static pressure of mercury without a mechmical 
obstructiG n of any kind, it affords a free vent for 
the steam when its pressure exceeds the limit, cor¬ 
responding to the length to which the tubes are ad¬ 
justed, according to the strenf^th of the boiler. 

India Codt. —Dr. Hutchison, of the Madras 
artillery, has drawn u{( a report on the coal-fields 
recently discovered in the vicinity of Mergui, by 
which it appears that this cod is easy of access, 
lying at no great depth beneath the surface, so that 
shafts may be sunje without difficulty. For its 
conveyance there seems to be every facility, the 
river being adjacent, and a land-carriage of one 
mile only being required. It ie. uot stated whether 
the quality of the coal has been tested by experi¬ 
ment, but we presume it to be Che same of which 
Dr. Heifer spoke so highly in his communications. 
Steamers will begin to ply between |||k different 
ports in the bay of Bengal; andc^l^^nmediate 
coal depdts between the PresidencieB and Suez will 
be more plentifully supplied, and at a cheaper rate. 
The effect these circumstances will produce on the 
destinies of India can scarcely be e8,timated.^£(isf 
India Magazine. 

Herculaneum. —It is stated, that the Neapolitan 
government have resolved upon undertaking some 
new excavations at Herculaneum and its neighbour A 
hood, and it is added they will ^be on an ex¬ 
tensive scale. Negociations have commenced already 
with this view for the purchase of various estates 
on the spot; and so soon as these purchases have 
been completed, the works will be commenced. A 
commission of /mtiquaries and architects is to be 
appointed by the Minister of the Interior and the 
Royal Academy of Sciences to preside over the 
operations of the workmen; and no doubt dis¬ 
coveries will be made to add largely to the present 
knowledge of this interesting ruined city, and the 
manners and customs of *ts former in]iabitan‘.8.*^ 
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SNOW AND ITS CRYSTALLIZATION 

Snow is formed in the air, when the temperature 
"of the atmosphere sinks below the freezing point of 
water. The particles of moisture thus frozen form 
flakes, having great diversities of density, and dis¬ 
playing innumerable varieties of the most beautiful 
forms. Snow-flakes, examined by a microscope,, 
appear to be regular crystals; and Scoresby, who 
has figured ninety-six varieties in his ** Arctic 
Regions,’^ arranges them under five forms, lamellar, 
spicular, pyramidal, &c. Like ice, and other crys¬ 
tallized bodies, snow would be transparent were it 
not that the air which it contains renders it opaque. 
The regular crystals are found only when the air is 
calm, and the cold intense, and do not often occur, 
therefore, in temperate regions. Snow has been 
seen in tike polar regions of red, orange and salmon 
color. This occurs both on the fixed and floating 
ice, and appears, in some cases, to result from 
vegetable, and in others from animal matter, sus¬ 
pended in the sea, and deposited upon the ice 
around. Snow storms som^mes present a lumi¬ 
nous appearance, covering all objects with a sheet of 
fire, llie electricity of snow is generally positive. 
Snow-water has been found, by chemical analysis, 
to contain more oxygen than rain or river water— 
a fact which accounts for its supeerior activity in 
causing iron to rust. See. Snow answers many 
valuable purposes in the economy of nature. Ac¬ 
cumulated upon high regions, it serves to feed, by 
its gradual melting, streams of running water, which 
a sudden increase of water in the form of rain 
would convert into destructive torrents or standing 
pools, and, in many countries, tempers the burning 
heats of summer, by cooling the breezes which pass 
over it. In severer climates, on the contrary, it 
serves as a defence against the rigours of winter, by 
the p]:ptection which it affords to vegetation against 
the fVost, and the shelter which it gives t(> animalg, 
who bury themselves under the snow. Even in 
more temperate climates, vegetation suffers from an 
open winter; and it has been found that Alpine 
plants perished in t&e mild winter of England, from 
want of their usual snowy covering. 

Of the form of the flakes of snow, Captain 
Scoresby, in his Description of the Arctic Re¬ 
gions,*' thus observes :—**The extreme beauty^and 
endless variety #f the microscopic objects per¬ 
ceived in the animal and vegetable kingdoms, are 
perhaps fully equalled, if not surpassed, in both 
particulars of beauty and variety, by the crystals of 
snow. The principal configurations are the stelli- 
form and hexagonal, though almost every variety 
of shape, of wtkich the generating aag|£l^of 60° and 
120 ° are susceptible, may, in tlie course of a few 
years’ observation, be discovered/' ^e have 
figured some of the crystals, of beautiful form, ob- 
eerved by Captain Scoresby; many of the smaller 
of them, ami others equally symmetrical, we may 
observe in this country occasionally, though the 
majority have ixot been witsessed here except at rare 
intervals, when the cold is intense, and the snow 
falls in small flakes. 

The anoW’line, or plane; of p^petiial snow, is the 
elevation at which mountains are covered with per¬ 
petual snow. The progressiv^diminution of tem¬ 
perature, as we ascend throug Ahe air, must finally 
condu\ct us to a region of perpq^ual snow, the eleva¬ 
tion of which isr of course, very different in dif¬ 
ferent latit^ea. On the northern side of the 
limabya mountains, it is about 17,000 feet; on 


Chimborazo, 15,802 feet. Humboldt fixes the alti¬ 
tude of perpetual 'snows, under the equator, at 
15,748 feet. Towards the pole, it is pmeh lower. 
On the Alps, under 40° nortli latitude, it is about 
8860 feet. On Ihe Pyrenees, it ra stated by Hum¬ 
boldt at 1400 toises, or about 8850 feet. As we 
recede from the equator towards the north or sooth, 
it sinks more rapidi/, and, at the ^North cape, in 
latitude 71°^ it is estimated at only 366 toises or 
about 2440 feet. In Mexico, Humboldt, from the ' 
iwhole of his, observations, made in 10° north lati¬ 
tude, places the elevation of the sAow-Une at 15,P28 
feet, or, at the lowest estimate, 14,708 feet. From 
tbc latitude of 19° to about 30° we are not ac¬ 
quainted with the altitude of a single snowy peak. 
Too iVttfe is known of the range of rocky mountains 
to enable us to state witl^ accuracy their lowest plane 
of perpetual snow. In fact, besides the constant 
data of the lat,itude and elevation, the position of 
the snow-line depends so much upon variable 
caused, such as the form of the summits, the com- < 
•tparative altitude and other physical features of the 
surrounding country, the particular exposure of the 
mountains, Ac., that no general rule can be giyen 
for determining the limits of perpetual snow in any 
given latitude, at least, with our present very im¬ 
perfect information. Even the few facts which have 
yet been collected on this subject may stand in need 
of the corrections of more accurate measurements 
of heights, and. In addition to this, the plane of 
perpetual snow dodi not, by any means, roaiiUain a 
constacC elevation in Ihe same latitude; but it varies 
with the vicissitudes of the seasons, rising during 
the hea/s of summer, uivl sinking by the cold of 
winter ; changing also from,one summer to another, 
according t'o the prevailing temperature of the year. 

STRATIFIED NON-FOSSILIFEROUS OR 
PRIMARY ROCKS. 

Thk primary strata are, gneiss, mica schist, horn¬ 
blende schist, chlorite schist, talcose schist, quartz 
rock, primary limestone, and argillaceous schist. 

Cncw.'^Gneiss may be slaty granite. It 

is composed of the same ingredients as that rock, 
viz. quartz, felspar, mica, and hornblende united in 
various proportions, with the occasional absence of 
one or other of them, and the prq||ke of a few 
other minerals. The distinctive qhanHer of gneiss 
consists in some of its component minerals, gene¬ 
rally the mica and hornblende, being arranged 
parallel to the stratification, so as to impart to the 
rock a foliated appearance, or to ^ive it a schistose 
character, sometimes so perfect as to admit of its 
being cleaved for economical purposes. This cha¬ 
racter becomes less perfact when the gneiss is in 
contact with granite, or traversed by veins of it, aA 
at the point of contadkisappease entirely, so flH 
the two rocks canno^R their junedon, be distin¬ 
guished from one another. Fine-grained 'gneiss 
passes by the disappearance of felspar into mica 
schist; by the prevalence of quartz into quartz 
rockv and of hornblende into hornblende schist. 
The stratification of gneiss is irregular and con¬ 
torted, the dimensions of the strata variable.—^ 
Where the rock occurs in large masses, they arc 
thick ; when they alternate frequently with others, 
they are thin. When they are not separated by 
such alternations, the distinction bqfiween the several 
beds is formed by a change in the proportions of. 
the ingredients. Gneiss is, in many countries, the 
most abundant of the primary strata, occurring in 
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large masBeft, which occupy extensive districts, and 
form lofty mountains, without §ny other alternating 
rock. In such cases it reposes upon^l^nite, and 
is succeeded by the other primary strata, but in 
some c ases succeeds one or other o| these, the series 
alternating ip large masses. ^ 

Tliere are other instances in which a large series 
of strata, consisting principfilly of gneiss, contain 
alternating strata of other rocks in iJiferior propor¬ 
tions. The nipst common of these i» hornblende 
schist; mica schist and i]uart 2 rock are next in 
abundance ; argillaceous schist is more rare. Stiatf 
of 'gneiss arc otftn invaded by veins of granite, 
which are not always transverse to the stratihcatiun 
out sometimes run parallel with it, assuming for 
short spaces the stratified aappearance of gneiss, 
and, when of large dimensions, are liable, without 
very careful observation, to Joe mistaken for stratitied 
granite. 

•The British localities for this rocloare the Western 
Isles and nortK-west Highlands of Scotland. , 

Miga Schist,— schist is a confusedly crys¬ 
talline compound of quartz and mica, united in dif-* 
fereiit proportions. It has a foliated or laminar 
texture, and is more or less fissile according to the 
proportion and mode of disposition in which the 
mica enters into its composition. It is sometimes 
capable of being separated into coarse slates; 
sometimes the laminar fracture is very irregular 
and imperfect. There are cases in which it ap¬ 
proaches a granular texture ; but when the quartz 
wears the most granular appearance, it is always 
united by s crystalline cement^of that minetal. 

Beds of nyca schist are sometimes afTected by 
large contortions, but thJTe are many cases which, 
when the contortions a«3 minute and intricate, they 
seem only y involve the larp^ee without extending 
to the bed itself. 

The stratification of mica schist, when occurring, 
as is frequently the case, in lar^'te masses, occupying 
great tracts of country, is very difficult of detection. 
When the beds arc not separated by alternating 
rocks, they are disting’iishable, like those of gneiss, 
by changes in the proportions of their fcomponent 
parts. d)y the aTRMssion of felspar it graduates 
into gneiss; and by the preponderance of the quartz 
into quartz rock, with which it occurs extensively 
associated. The color of the different varieties of 
mica schistJjjfefends • upon the quantity of mica 
which they ffntiAi, which varies in hue from white 
to black, the quartz being almost invariably color¬ 
less. *rheq)revailing color of the rock is therefore 
grey, except when passing into chlorite schist, when 
it becomes greei^ 

Mica schist differs from gneiss in not being tra- 
xrersed so much by veins of granite. * These only 
occur in it when in contact with the granite, the 

* 08 being small, extending only a short distance 
in the massf and their oMn being easily traced; 
but is subject to be much penetrated by veins of 
quartz, both transverse and parallel to the laminse 
of atratificatioD, and when these are contorted, the 
veins are contorted also. 

Mica schist, like gneiss, forms extensive traeta of 
country and lofty mountains, but it also occurs in 
beds of a few feet in thickness, associated and 
alternating with gneiss and quartz rock. 

The British localities are the Scotch Highlands 
land the north-west of Ireland. 

Chhrite Schitt. —^The essential ingredients of 
• this rock are chlorite and quartz, occasionally mixed 
with felspar and hornblende. It may be distin¬ 


guished from mica schist by its green color and 
saponaceous feel. Its most extensive association is 
with mica schist, into which it passes in so sensible 
a manner, by the gradual mixture of the two« 
minerals with quartz, that it is often difficulr to 
decide which name to assign to the rock. It is 
under such circumstances that it forms masses of 
the greatest extent. It likewise occurs largely 
associated witf argillaceous schist, into which' it 
passes by a transition more or less perfect. It 
alternates in Mnaller strata with gneiss, and, by the 
addition of felspar, graduates into some of the 
clilorife varieties of that ro(;k. 

Chlorite. 8('hist, under a great variety of aspocts, 
occupies u large poition of the Isle of Anglesea, 
and a sinall patch of it is found at the south-west 
extremity of Caernarvonshire. 

Talease Slate ,—This rock is composed of talc 
alone, or of talc and quartz. It resembles the two 
preceding rocks, but is distinguished from them by 
the peculiar ehaivicters of the talc, and by its colors, 
which are lead-grey, while, and obscure green. It 
occurs only in beds of very limited thickness and 
persi.^teiicy, imbedded in gneiss, mica schist, and 
chlorite schist, and in a few rare instances, in 
argillaceous schist, into all of which it gradually 
passes. 

lloniblende Sehiat, —Under this term Dr. McCul¬ 
loch proposed ^0 include all those compounds pre¬ 
viously known by the names of hornblende rock, 
primitive greenstone, and greenstone-slate, whether 
possessing a schistose structure or not, which arc 
clearly coiitemporanenus wdth the strata among which 
they occur. Its ingredients are hornblende and 
felspar, but the hornblende sometimes prevails to the 
exclusion of all other minerals. It occurs alternating 
with gneiss. It is rarely met with in large masses 
so as to form extensive tracts, without the alternation 
of other rocks. It is most frequently associated 
with gneiss, and less commonly with mica schist. 
When aAociated with argillaceous schist, it is occa¬ 
sionally observed to pass insensibly into that rock. 

(To he conlitmf!d.j 

ANATOMY OF FISH. 

Systematic Division of Cuvier, — Fishes arc 
divided by Baron Cuvier into two series :—I. That 
of ordinary fishes, or, as they have been namej by 
Mr. Jenyns, Ossei^ distinguished by having the 
skeleton bony, tbe osseous matter being disposed 
in fibres; the sutures of the cranium distinct; 
maxillary and intermaxillary bones, either one '^or 
both present, fi. That of the Cartilaginei^ or 
Chondroptgnjgiif distinguished by having the skele¬ 
ton cartilagkious; the hones destitute of fibres; 
sutures the cranium indistinct; maxillary or in¬ 
termaxillary bones, either wanting or rudimentary, 
their place being supplied by the palatine or vomer. 
We should naturally conclude, from observing the 
great diversity in thS general form of fishes, that 
the structure of their skeleton must be equally 
various. Tliey agree together, however, on the 
whole, in having a spine, which extends from the 
craniutoi to the tail-hn; and in having the other 
fins, particularly those «of thorax and abdomi:i>, 
articulated with peculiar bones destined to that 
purpose. They in general, many more bones 
unconnected with rest of the skeleton th^n the 
animals of the preceding classes. The cranium 
in several cartilaginous fishes (in the skate for in¬ 
stance) lias a very simple structure, consisting 
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rhu'fly of one large piece. In the bony fishes, on 
the contrary, its compoticnt partf? are very nuineroiiR, 
amounting to*eighty in the head of the perch. Most 
Q,f the latter have a more or less moveable under-jaw, 

7^e Lhnurayi System of Ichthyology ,— Fishes 
fi»rin the fourth class of animals in the Linnsean 
system, and are divided into six orders:—Orders 
1, 2, 3, 4. are founded on the nature and situation 
of the fins^ anti also on the existencVof bony rays 
in the gills ; orders 5 and 6 are founded on a con¬ 
sideration of the nature of the gills and their ap¬ 
pendages. 

Tlie fins arc named according to their situation, 
as, A., pectoral tin ; B, ventral fin ; C C, anal tin ; 
1), caudal fin, or t .1; K E E, dorsal, or back fin ; 
F, bony gill-covers; G, lateral, or side hue. The 



ventral fins are hold to be analogous to the feet of 
quadrupeds, and thus the first order, or apodal, 
rmbraces such fishes as want the ventral fins ; order 
2, or jugular, includes those with ventral fins placed 
before the pectoral; order 3, or thoracic, includes 
such as have the ventral fins immediately under the 
pectoral; order i, or ahdoniinal, coni]>rises those 
which have the ventral fins behind or beyond the 
pectoral; orders 5 and fi cornj^rehend the car¬ 
tilaginous division, and are founded on the nature 
of the gills and their appendages. 

The Linnican genera are <lerived from the situa- 
lion of the hn'«. the shape of the body, the covering, 
figure, structure, and parts of the head, with the 
gills and their appendages. The Linnieaii specific 
character is taken from the cirri, jaws, fins, spines, 
lateral line, digitated appendages, tail, and color. 

Anatomy and Physiology of Ftshes, —Tk'e anato¬ 
mical examination of fishes forms an interesting 
branch of their natural history. An extended 
philfsophical ai'quaintance with the human frame 
necessarily requires the aid? of human anatomy, 
.aor can a similar knowledge of the animals around 
us he fully acquired but through the means of com- 
parative anatomy. It is thus that our views of 
organisation, and its uKimate application to the 
phenomena of life, become generalised and yet 
correct. It is thus that the causes of many ap¬ 
parent anomalies in the habits and manners of 
aftimals are developed ; and it is by these means 
only that an arrangement of them linto congenerous 
groups can be satisfactorily made. The systems of 
cLissificaticin already notfced, and th*^ characters 
which their authors have seized on for their forma¬ 
tion, sufiiciently show that something more was 
necessary than what had hitherto been done. 

The osteology or bony structure of fishes is par¬ 
ticularly remarkable from thd*circumstance already 
noticed, that in some of them the fabric is built on 
a bony, and in others on a cartilaginous base. This 
diflTerence of structure is very important to the 
naturalist, as on it the two great primary divisions 
of Ashes into bony and c:ii*tilaginou8 are formed. 

A general idea o(. the plan of the fish bones may 
be gained from the skeleton^! the carp; Af the 
occipital bone; B, the pariRn; C, frontal; D, 
nasal; £, superior maxillary^ or upper jaw-bone, 
which is moveable ; F, inferior maxillary, or lower 
jaw; ob»piadratum, a bone peculiar to fishes, 


compoiindtd of the branch of the lower jaw and 
the it mporal bones ; H, operculum, or gill-cover ; 
1, ruhi of tfib branchiostegous membrane, by which 
the genera are characterised ; J, dorsal-fin ; K, a 
kind of humerus, or arm bone, to which the thoracic 
fin or forearm is altacbed ; L, an imperfect st'apula; 
M, tlioracic fin ; N, lingual bone ; O O*; the spine ; 
P, extension of the last caudal vertebra for the at¬ 
tachment of the caudal or tail-fin ; Q, caudal, or 
tail-fin ; R, the ribs ; S, anal or vent-fin ; W, orbit, 
or cavity for lodging the eye. * 



It must not, however, be supposed that bojnes of 
‘one fish can be with propriety taken as a coirret 
type of the whole. The general assemblage of their 
osseous fabric is altogether more complicated than 
that of most other animals. They vary in form 
and proportion vei y greatly in different species, and 
in point of number there is hardly any affinity 
among them, there being three times as many in 
one fish as in another ; and this is particularly the 
case with the minute bones. Even in the division 
of fishes called Obsrolls, the earthy part of the bones 
is smalfiT than in Uther animals, thus rendering 
them rather semicartilaginous than firni bone: and, 
on the oC!ier hand, in the »jartilaginous fishes their 
cartilages are. fortified by walls of ^o.ssified iiiern- 
biane ; so that both divisions are somewhat ap¬ 
proximated in structuie, notwithstanding the dis¬ 
tinctiveness of their appellations. 

The cartilaginous, skeleton is very difficult to 
exemplify by any individual figuie. Sonic of the 
larger flat fish, as the skate, may have their car¬ 
tilaginous fabric exemplified ere they fall into decay, 
but in the lesser cartilaginous fishes it is not an 
easy matter to represent thwtf' There are head 
bones, so called ; thoracic cartilages, or bones; a 
vertebral column extended into caudal vertebrie, or 
tail. There are also pelvic cartilages, or bones, to 
which the anal fins are articulated. or ribs, 

are apparent, and surrounded byathe^ectoral fins, 
which in these flat fish appear like a continuation of 
the sides. • * 

The bones of the head of fishes being covered 
with skin only, give to this part a^very rugged out¬ 
line ; and in most of them the head is large in pro¬ 
portion to tfie body, and is as diversified in figure 
as in the number of bones that enter into its com¬ 
position. For, wlvle the jierch has eighty bonerfk 
its head, and some oflkr fishes have many inoff, 
others have not half the number. In all they unite 
by ossification, as age advances. The skull Ss ar¬ 
ticulated with the neck by a single tubercle of the 
occiput in some fishes, and in others by means of 
two eondylesi; but in all it is so joined as to admit 
of little motion, which would have been incon¬ 
venient, and as they receive their food horizontally, 
it would also have been unnecessary. 

The teeth of fishes are not in general connected 
with the skeleton, and as by far the greater number 
do not masticate their food, their te^^th are len^acular 
or hook-like; and are also variously placerl, as in. 
some on the tongue, in others on the palate, throat, 
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and even on the cartilaginous arches of the gills. 
By meiina of these anomalous teeth they hold fust 
their prey, and when it is too ^large h^r perfeet de¬ 
glutition, they are enabled thus to retain it until 
the stomachic portion is dissolved. Such ti^hes as 
have no teeth within the mouth, ai% called leathern- 
mouthed: such are the carp, sturgeon, Ike, lif tlie 
pike, on the contrary, the teeth cover the mouth 
and throat most extensively. i 

The vertebral column is extremely.varied in the 
Tiurnrier of its pieces, which, however, are deter- 
rnriiate in nearly allied spcRics. Arteiji was induceid 
* U> seize on tlieilfi as characters to distinguish the 
species; and the value of this anatomical fact is 
fartiier proved in the investigations of Mr. Yarrell, 
v^ho considers himself tliereby enabled to determine 
that the diminutive lish whtiebait is not the young 
uf the shad (C/ypea Alo^f), as hitherto considered 
by iiaturalistsk, liie number of vertebioe in tlitr shnd 
being invariably tifty-five, wherea;^ in the whitebait 
it IS uniformly hfty-six. The vertebral column is 
somgtimp angular, often cylindrical, and occasion¬ 
al ly ca4|nressed. • 

The ribs of hshes are very diversified, being 
double in some, forked in others, and in a third 
variety altogether wanting. With regard to shape, 
they are compressed in the carp, round in tlie cod, 
and bristle-shaped in the herring. Within the area 
of the gills, the sternum or breast bone, the scapulse 
or shoulder blades, and the clavicles or collar bones, 
are placed. Thus,' amidst diversities of character the 
most extraordinary, there ia'^exhibited tliroughout 
animated nature a relative uitity of dosigia In flat 
fi)»h the wa*<^ of ribs is compensated by the extreme 
length of the trarisvA-se processes, liwo pelvic 
bones also eji^st, wbicls defend the abdo^minal viscera. 

ARTIFICIAL CONGELATIONS. 

It is a very singular phenomenon, and highly 
worthy oCMad mi ration, that a cold iuT exceeding that 
of winter can be produced cyen in the middle of 
summer ; and what adds to the singiiLarity is, that 
this production of cold does not tak^place unless 
the iiigredieiits‘'?9i!f)loyed become liquid. Some¬ 
times even by re-acting on each other they produce 
a strong efTervescencc. 

I. Take water cooled only to the temperature of 
our wells, t^at is tq say, to 54 degrees of Fahr.'s 
thermometer, lAd for ^ery pint throw into it about 
12 ounces of pulverised sal ammoniac ; this water 
will *im used lately acquire a considerable degree of 
cold, and even equal to that of congelation. If a 
smaller \ essel ^hen containing water be put into the 
one containing this mixture, the water in the former 
will freeze, either entirely or in part.* If it freezes 
only in part, make a mixture in another vessel, 

^milar to the first, and immerse in it the half-frozen 
water: by tlfbse means it,will be entirely congealed. 
If ^ou employ this water half-frozen, or at least 
greatly cooled in the interior vessel, and throw into 
it sal ammoniac, the cold produced will be much 
more considerable: a cold indeed several degrees 
below that of ice will speedily be«the result. If 
this mixture be made in a fiat vessel on a table, 
with a little water placed between them, the ice 
formed below will make the vessel adhere to the 
table. The solution of the salt must be accelerated 
as much os possible, by stirring the mixture with a 
stick ;*for thevspeedier the solution, the greater will 
be the cold. 

II. Pulverise ice, and for one part of it mix two 


partly of maiine s.ilt; stir well the mixture, and a 
cold equal to that of the gevercht winter will be 
produced in the middle of the mass. By these means 
Keaumut was able to produce a cold 15 degrees 
below corigt*lation. Saltpetre, employed in thS 
same quantity, will produce a cold only 3 or 4 de¬ 
grees below freezing, it is a mistake therefore, as 
Reaumur observes, to imagine that saltpetre produces 
a greater effect than marine salt. Saltpetre is em- 
j>loyed only because it is cheaper; and besides, 
when artificial cold is applied to domestic purposes, 
it is not nccesdary that it should be considerable. 
Instead of saltpetre, Alicant soda, or the ashes of 
green wood, which contain an equivalent salt, might 
be employed : the same effect would be obtained, 
and at a much less expense. 

III. A cold much greater, however, than any of 
the preceding, may be produced in the following 
niriliner :—Take snow and well concentrated spirit 
of nitre, both cooled to the degree of ice; pour the 
spirit of nitre on the snow, and a cold 17 degrees 
below that of congelation will be immediately ex¬ 
cited. If you are desirous of producing a cold still 
more considerable, surround the snow and spirit of 
nitre with ice and marine salt; which will produce 
a cold 12 or 13 degrees below zero; if you then 
employ the snow and spirit of nitre cooled*in this 
manner, a cold equal to 21 degrees below zero will 
be the resultl This cold is much greater than that 
produced by Fahrenheit; for it did not exceed 8 
degrees of his thermometer below zero, which 
amounts to 17^ degrees of Reaumur, below the 
same term. But this is nothing in comparison of 
what the philosophers of Petersburg!! performed, 
towards the end of the year 1759. Assisted by a 
cold of 30 degrees and more, they cooled snow and 
spirit of nitre below that tciqperature, and by these 
means obtained a degree of cold which, reduced to 
the scale of Reaumur’s thermometer, was more 
than 170 degrees* below zero. It is well known 
that a'f this term mercury freezes. 

IV. Thci-e is still another method of producing 
a cold superior to that even which is necessary to 
freeze water. It is founded on a very singular pro- 
perty of evapoiable fluids. Immerse the bulb of a 
thermometer in one of these fluids, such as well 
dephlegmated spirit of wine, and then swing it 
backwards and forwards in the air, to excite a cur- 
rc*it like that of the wind, which promotes the 
evaporation of the fluid; you will soon sffe the 
thermometer fall: by employing ether, the most 
evaporable of all liquors, you may even make Che 
thermometer fall to 8 or 10 degrees below zerc^ 

Very curiou^ things might be said in regard to 
this property of evaporation; but to enlarge farther 
on the subject would dead us too far. We shall 
therefore only observe, that this method of cooling 
liquors *is not unknown in the cast. Travellers, 
who are desirous of drinking cool liquor, put their 
water into jars made of porous earthenware, which 
suffers the moistul-e to ooze through it. These 
vessels are suspended on the sides of a camel, in 
such a manner as to be in continual motion, which 
answers the same purpose as if they were exposed 
to a gentle wind, and which causes the moisture to 
evaporate. By these 'yieans the remaining liquor is 
so much cooled, as to approach the degree of con¬ 
gelation. gk 

T To he continued. J 

• To rp«hicc the degrecH of Kcaiimur to those of Fabr 
multiply by 2). and add 32 
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POWER OF STEAM ENGINES. 

1N speaking; of the power or force which an engine 
exerts, it is necessary to have some measure of force 
of standard of reference. That used in this country 
is a horse-power^ a force equal to that which the 
average strength of a horse was believed capable of 
exerting. This has been estimated at 33,000 avoir¬ 
dupois pounds weight, raised one foot high in a 
minute. There have been different estimates as to 
the real power of horses, and it is now considered 
that, taking the most advantageous rate for using 
horse-power, the medium power of that animal is 
equal to about 22,000 lbs. raised one foot high per 
minute. However, the other, 33,000 lbs., is taken 
as the standard, and is what is meant when a horse- 
. power is spoken of. In comparing the power of a 
«steam-engine with that of horses applied to do the 
same work, it must he remembered that the engine 
horse-power is 33,000 lbs. raised one foot per 
minute, the real horse-power only 22,000 lbs.; and 
that the engine will work unceasingly for twenty- 
four hours, while the horse works at that rate only 
eight hours. The engine works three times as long 
as the horse—hence, to do the same work in a day 
as an engine of one-horsepower, 4.5 horses would be 
required—(33,000 x 3 = 99,000 99,000-^22,000 

= 4.5). The power of a man may be estimated at 
1.5th of the real power of a horse, ^r, 4,400 lbs. 
raised one foot per minute. 

The following table from Tredgold, will convey 
some idea of the power procured from steam in 
Watt's double-acting engine:— 

Let the force of the steam in the boiler be . 1 000 

The following deduotions must be made 

Force impelling Ihe steam into the cylinder .... .007 

Cooling in the cylinder .01S 

Friction of piston, and loss.. .123 

Force impelling the steam through the passages .007 
Force to work valves, raise injection water, > 

and overcome friction of axis ..5 ^ 

Loss from steam cut off before end of stroke.,,. ^lOO 

Force required to work the alr-puinp. OiiO 

.368 .368 
.632 

Thus, about 4-10th8 are lost from friction, work¬ 
ing of the pumps, &c. The pressure in the boiler 
may generally be estimated at that of a column of 
thirty-five inches of mercury. The steam in the 
boilef is always kept a little stronger than the air— 
2i to 4 lbs. on square inch, or, about 5 iflehes 
column of mercury. 

this be multiplied by .632, the proportion of 
the above force which remains after making the 
necessary deductions, as per the above table, it gives 
22.12 inches, ns the force ^ the steam chi the pis¬ 
ton represented in inches or a column of mercury: 
• e., 10.83 pounds to the square inch. ‘But the 
uncondensed vapor in the cylinder resists this^force. 
It also must be deducted from the above. If the 
temperature in the condenser the 120°, this vapor 
will have a force of about 3.7 inches of mercury, 
or, 1.81 lbs. to the square inch; 3-7 inches de- 
dnoted from 22.12 inches, gives 18.42 inches of 
mercury—or, 1.81 lbs. deducted from 10.83 lbs. 
gives 9«02 Iba. per square^ inch^ as the effective 
pressure on the piston. Calculated in circular 
inches, as is sometimes done, we have 7.1 lbs. to 
the inch. V 

The •following extract from the author above 
quoted, will show the method of computing the 
power of an ^gine, the above data being assumed. 


** Rule ,—Multiply the meqp effective pressure on 
the piston, by the square of its diameter in inches, 
and that produ/;t by the velocity, in feet per minute; 
the result will be, the effective power in pounds 
raised one foot high per minute. 

** To find the horses* power, divide the result by 
33 .o4o: Example. The diameter of a cylinder of 
a double engine being twenty-four inches, the length 
of the stroke five feet,* the number cf strokes per 
minute, 214 , osnd force of the steam in the 
boiler, thirty-five inches of mercury, or five inches 
abjve the pressure of theratmosphere—required, its 
power. ® 

The velocity is2 x 5 x 211 = 215 feet per minute, 
and the mean effective pressure on the piston will 
be 7.1 lj>s. per circular inch; therefore, 7.1x24* 
(the square of the piston's diameter, or 576) x 215 
=879,264 lbs. raised one foot high per minute; or, 
• 879.2W 

33,000 

26.64 horses' power. The nominal power of this 
engine would be only twenty horses* PSWr* by 
tio'alton and Watt*8 mode of calculation^but it 
will be found that the nominal and real power nearly 
agree, when the steam acts expansively." Such an 
engine would require for steam, half a cubic foot of 
water per minute, or, thirty cubic feet hourly ; and, 
allowing 8.22 lbs. of caking coal for every cubic 
foot of water, 216.6 lbs. of such coal would be 
consumed hourly; or, dividing 246.6 by 26.64, 
9.2 lbs. of coal per hour for each horse power. It 
is said by some that the fuel consumed is about one- 
half morjf than this—14 or 15 lbs. per horse power 
hourly; this is the more general estimat^e. 

In an eftgine working expensively, the steam being 
cut off at about one-half (j^) stroke, the 

mean force would bci 4.8 lbs. on circrlar inch. 
This, multiplied as above, would give 594,432 lbs. 
raised one foot per minute, or, dividing by 33,000, 
eighteen horses* powei. The fuel required, would 
be about one-half (^ij-), 117 lbs. per hdllr, or, 6.5 
lbs. per horse pow3r, hourly, about 2.7 lbs. per 
horse power being saved every hour. 

In a double-acting engine, of about twenty horse 
power, the diameter of the pistdlTis about 24 inches, 
its area being 452 square inches, or 22.6 inches, 
for each horse power. The effective pressure on 
the piston may be about 7.3 lbs. per square inch. 
The length of stroke will be five feet, It will make 
twenty strokes per minute,And itf velocity be 200 
feet per minute. Such an engine would raise 
660,000lbs. one foot high per minute;* andi con¬ 
sume hourly IGG lbs. of coals, or 8.3 lbs. per horse¬ 
power. In smaller engines, the yressure on the 
piston is less,^and the consumption of fuel greater. 
In large engines the reverse. In an engine of 200 
horse power, the effective pressure on the piston 
may be about 8.9 lbs. per square inch, and, the 
coal consumed hourly is, per horsSf-power, only 
5.5 lbs. ^ 

Mr. Tredgold estimates the deductions to be 
made from the force of the steam in the boiler in 
high-pressure engines, at about 0.4, the whole force 
being *1.0. The effective pressure thus, is 0.6. 
To find the power of a high-presaure engine, multi¬ 
ply the excess of the force of the steam m the boikr 
over the atmospheric pressure by 0.6; subtract 

* A iiroke meant a motion of the pitton, fiom the top ef 
the (^hiider to the bottom, and back again. the 

length oLa stroke is spoken or, only one* half the ttrohe It 
ine»nt Tlius, if the length of stroke he Ave feet, the ettoke 
will be ten feet. 








MAGA*ZINE OF. SCIENCE. 


343 


from the product 4-lOthtt of the pressure of the air 
ill pounds on a circular inch t multiply this product 
hy the square of the diameter of tne cylinder, and 
this, multiplied by the velocity of the piston, gives 
the number of pounds raised «one foot high per 
minute, a . * 

By the construction of the boilers of marine en¬ 
gines, they consume less^fuel th?n land enginesi^ 
some say in the proportion of two to three. Steam- 
vessels may now be expected to run* at the rate of 
from 200 to 260 miles per day (allowing for ^ad 
weather, and s|pppages for repairs), and, as at pre¬ 
sent constructed, may carry fuel for a voyage of 
about 3,500 miles. It is probable that the use of 
Howard's vapor engine, or others, may considerably 
extend the distances which 8team-vessels*can run 
without a fresh supply of fuel. The consumpt of 
fuel in gtearn-boat engiKes seems to be in general 
.10 or 10^ lbs. of coal per houi fur every horse¬ 
power. * 

The following table shows the relative* heatirig 
povTers of the chief sorts of fuel in use for btean- 
engines:— 

Pound'! of water con- Puunda of fuel r“- 
verted into steam of iiuired to form a 
222^ (from 52^) by cubic foot of water 

Kind of Fuel. one pound of fuel. into steam 

Ciikine coal.8 4 Iba. 7.4.1 lbs. 

Splint .. 6 rr> /' . 9.2j •' 

Coke.7.7 8.1 

Dry piue. 3 1 .. ..2(1 02 - 

Dry oak. S 13 // ..ML . 12 2 / 

Dry compact ])eat.3 3.> . .....18 7 » 

Charred pent . 4 85 •/ . t.2 9 * 

Culm ((fliiS|jOw) .2 85 # .&2 0 v 

Culm (WeLsh) .3.06 // . 17 5 v 

In estimating the quantity in practice Mr. Tred- 
gold from "diotn the above table i.^ taken, adds 
1-lOth (V) per cent.); thus making 8.22 lbs. of 
caking coal the quantity necessary to vaporize a 
cubic foot of water. A cubic foot of water weighs 
62 pounds avoirdupois. hApial heating power L* 
obtained from 1 of Newcastle coal, of Glasgow 
coal, 3 of wood, and about twfice as much culm as 
coal. 


THE OCEAN. 

Tub ocean is that vast body of water which sur¬ 
rounds the continents, and is the receptacle of all 
their running mter^. It is divided by geographers 
into live great ftsins ;^iz. the liacidc; Ocean, (so 
called by reason of its comparative btilhiess), which 
separates Asia from America, and is the laigest of 
all the basins ; 2. The Atlantic Ocean^ which has 
Europe and Affica on its eastern shore, and America 
on its western ; 3. The Indian Ocean^ which washes 
the south of Asia, and the south-eastern coast of 
Africa; 4. The Arctic Ocean, which surrounds the 
north pole ; ^nd 5. The Antarctic, which surrounds 
the south pole. Other smaller portions of the great 
conducted body of water arc called xeax, of whfch 
the Mediterranean, the German, the Baltic, and 
Black seas, are the most considerable. The super- 
hciiil extent of the several great basins is not known 
with any certainty, nor, indeed, can their limits be 
exactly defined. From the nearest estimation that 
can be made of the extent of the continents and 
principal islands, it is supposed that nearly three- 
. fourths of the whole surface of the globe are covered 
by water. The Pacific Ocean alone exceeds the 
whol? sTirface dt the dry land. 

Dc\fth of the Ocean .—If the superficial extent 
cf ciic oct'uii ciur.ot be easily ascertained, it will 


readily be supposed that its deptAs a problem of 
much greater difficulty. The bottom appeal.*^, 
wherever it has been reached hy the sounding 
to have similar inequalities to those of the siirlacj' 
of the land: hence the depth must be extremely 
various; and it might be supposed from ai.alogy 
that the greatest depth of the ocean is at least equal 
to the height of the highest mountains above its 
surface. Lord Mulgrave found no bottom in the 
North Atlantic Ocean with a sounding line of 468(1 
feet: and Mr. Sroresby sounded to the depth of 
7200 feet, without the lead touching the ground. 
These experiments arc not altogether to be def^ended 
on for the determination of such great depths ; for, 
the pressure becoming very great, the lead may be 
drawn out of the perpendicular direction by currentsj^ 
of which it may encounter more than one, fiowinjjl 
in different directions. *Over a great portion of the 
Atlantic and Pacific Ocejins no bottom has been 
found. The depth of the ocean in general, and the 
fdrm of the bed on which it rull.*!, cannot, therefore, 
be determined by expe.riineut. The mathematical 
theory of the oscillations of fluids has, however, 
thrown some light on the subject. Laplace de¬ 
monstrated that the difference which is indicated by 
observation between the height of two consecutive 
tides depends on the law of the depth of the aeii, 
and that, hfit for the influence of accessory cir- 
cumstances, it would disappear altogether if the 
depth were constant. It follows, therefore, that, 
since the difference between the consecutive tides is 
extreuaely small, the depth of the sea, taking in a 
large extent of ocean, must be nearly uniform ; that 
is to say, there must be a certain mean depth from 
which the variations are not considerable. 

Level of the Ocean .—Were it not for the dis¬ 
turbing actions of the sun and moon, and of the 
winds, the level of the ocean would be every whcic 
the same, and Us surface would have the form de 
termin^d by the attraction of the whole mass of the 
earth, combined with the centrifugal force belonging 
to its velocity of rotation ; that is to say, the surface 
w'ould be that of an oblate spheroid of revolution. 
This uniformity, however, can never be established. 
The tide at every instant is at different heighta in 
different parts of the ocean ; and therefore the form 
of the surface, within the liniils of the rise and fall 
ofathe tides, is variable. But even if wc neglect the 
alternate rise and fall of the water which consfitutes 
the tides, and take the surface of the ocean as its 
mean height, it is found by accurate levelling that 
all its parts do not coincide with the surface of the 
same spheroid. Gulfs and inland seas, which com¬ 
municate with the ocean by narrow openings, are 
affected ifbcordiug to thj^ir position wicb regard to 
the prevailing winds. The levtd of the Red Sea was 
fou!id, by the French engineers in Egypt, to be 324 
feet l^her than that of the Mediterranean, whicli 
is su^osed to be a little lower than the ocean. 
Humboldt conclude41, from observations made on 
the Isthmus of Panama, that the waters of the Gulf 
of Mexico are about 2 feet higher than those of the 
Pacific Ocean. The Baltic and Black seas rise in 
spring from the great quantity of river water |ioiiicd 
into them, and are lowered in summer by the joint 
effects of a small supply and increased evaporation. 

Color qf the Ocean .—The usual color of th? 
ocean is a bluish-green, of a darker tint at a distance 
from land, and clearer towards the shores. 'Arcoi'- 
ding to Mr. Scoresby, the hue of the Greenland sea 
varies from ultramarine bine to olive green, and 
from the purest transparency u> great opacit). Tue 
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surface of the Kediterranean, in its upper part, is 
said to have at times a purple tint. In the Gulf of 
Guinea the sea sometimes appears white ; about the 
Vdaldive Islands black ; and near California it has 
a reddish appearance. Various causes co-operate 
to produce this diversity of tint. The prevailing; 
blue color may be ascribed to the greater refran- 
gibility of the blue rays of light, which, by reason 
of that property, pass in gieatest abundance through 
the water. The other colors are asiTibed to the 
existence of vast numbers of niinure aniinalciihe ; to 
marine vegetables at or near the ^tirf.ice; to the 
color of the soil, the infusioti of e.irthy substances ; 
and very frequently the lint is modified by the aspect 
of the sky. The j iosjihoreaccnt or shining appearr 
ance of the ocean, winch is a common phenomenon, 
is also ascribed to aninialculo^, and to semi putrescent 
matter diffused through the water. 

Temperature of ihefJceaa .—Water being a slow 
conductor of heat, tiic temperature of the ocean is 
much more uniform than that of the atmosphere. 
At a certain distance liom the equator, it follows, 
though not very closely, the mean ternperuluie of 
the corresponding latitudes; the solar action being 
greatly, modified by the e.xistence of cun cuts which 
convey the tein pc I at ij re of one region to another; 
so that at any place the temperaliire of the water 
depends in some on the d^ection of tlie 

currents. Within the tropics the mean temperature 
at the surface is about HO^ of Fahrenheit, and ge- 
. nerally ranges between 77^ and 81 \ At great depths 
the temperature is probably nearly the same under 
every latitude. In tiie torrid zone it is found to 
diminish with the depth ; in the polar seas it in¬ 
creases with the depth; and about the latitude of 
70^^ it is nearly constant at all depths. But fhe 
small number of observations which have yet been 
made on this subject do not indicate any^ uniform 
law, according to which the variation of tempera¬ 
ture at different depths is regulated. 

Salinees of the Ocean .—The ocean holds in so¬ 
lution a variety of saline matters, of which by far 
the most abundant is common salt, constituting in 
general about two thirds of the whole. The salt- 
ness of sea-water at particular ])laces is influenced 
by temporary causes—storms, for example; as well 
as by the neighbourhood of large rivers, and j»er- 
manent accumulations of icc. A series of e^e- 
riments on this subject were made some years ago 
by the late Dr. Marcct; and the following are the 
general conclusions which he deduced from them :— 
1. That the Southern Ocean contains more salt than 
the Northern Ocean, in the ratio of r029]<J to 
1*02757. 2. That the mean ^ecihegravity of sea¬ 
water near the equator is 1*02777. 3. That there 

is DO notable difference between sea-Vater under 
different meridians. 4 . That there is no satisfactory 
evidence that the sea at great depths is mtf e salt 
than at the surface, 5. That the sea in^neral 
contains more salt where it is cJcepest; and that its 
saltness is always diminished in the vicinity of large 
masses of ice. G. That small inland seas, though 
communicating with the ocean, are much less salt 
than the ocean. 7. That the Mediter*anean con¬ 
tains rather larger proportions of salt than the 
ocean. • 

The peculiar bitter taste of sea-water does not 
appear to belong to it beyond a certain depth, and 
is ascribed to the vegetable and animal matter held 
in a state of decomposition near the surface. 


MECIIANICAl. DATA. 

The flrst ifon rail-roud was laid down at Cole, 
brook Dale, 178G. Near Newcastle, thete are 250 
miles of Iron rail way above ground, and nearly the 
saim' beneath. In Glamorganshire thvre are 300 
miles, from different coal-works and mines to (plays. 

An undershot wheel 'has the greatest force when 
its circumference moves with fiveUixths of the 
velocity of tfle stream; and the best velocity of an 
oveibhut wheel is 3 feet in a second, and depends On 
propoi tioiiing'the buckets, the pi^^’er of the water 
being as the height it falls through. In the under¬ 
shot wheel the power is to the effect as 3 to 1, and 
in the overshot wheel double, or 3 to 2. 

Onefhuudred pounds force of draught, or traction, 
at 4 miles per hour, draw 15,000lbs. on a canal; 
11,000 on a railway, and^ 1400 on a turnpike. At 
10 miles, 2500 lbs. on a canal ; 11,000 on a rail¬ 
way, and 1400 on a turnpike. A hoise whose 
‘traction is 83^ lbs. will, in 8 hours, at 3 miles an 
,hoiir, draw 240 tons on a canal; 02 on a rnii.vay, 
and 12 on a turnpike : or, in 2 hours, at G miles, 
will draw 30 tons on a canal; 18 on a railway, and 
6 on a turnpike. 

Stones for roads are broken to 6 ounces, but 
rounded pebbles do not imbed. Ten inches depth 
of well-coiiboliduted materials are suflicierit, what¬ 
ever the substratum, and better soft than hard or 
rocky. Five t^s of sized stones over a morass 
last us long as seven on a hard bottom.— M*Adam. 

Seven^ or eight degrees is the greatest angle for 
carriages, fifteen degrees for beasts of burden ; and 
thirty-five degrees cannot he ascendfxl by a man 
without steps, and even witfaf steps forty-four degrees 
is \ery diflicfdt.— Saussure. * 

There aic now in*'this country noteless than 
15,000 steam-engines at work, some of 1000 horse¬ 
power. Taking it that, on an average, thoe engines 
are each of 25 horse 'power, this would be equal to 
375,000 hordes. Five men and a half aic equal to 
tlie power of a, hofse; we have thus, therefore, a 
power, through the medium of steam-engines, equal 
to near twd millions of men. horae for his 

keep per year requires the produce of two acres of 
land, and thus 750,000 acres are at the disposal of 
the inhabitants, more than if the same work, which 
is now done by steam, were performed by horses. 

One of the most pou^rfal steam-engines, in 
England, is that^ ere'eted m llawVesbury Colliery, 
near Coventry. Its cylinder is 58 inches in dia¬ 
meter ; the piston moves 8 feet in a stroke, and 
makes 12 stiokcs in a minute; the pump is l4 
inches in diameter, and the lift is G>5 fathoms. 

In 1751, a globular bottli; was blown at Ta;ith, 
capable of holding two hogsheads. Its dimensions 
were 40 inches by 42. The largest ever produced. 

A landscape in ^lerspective should not include 
more than an angle of 60 degrees, or one-sixth of 
the horizon. All lines perpendicular to the pi dure 
or perspective plane, vanish in the point of sight, 
and the size of objects is therefore inversely as their 
distance. 

Owing to tBe centrifugal force, it is easier to do 
feats of horsemanship in a small ring, as at theatres, 
thair if the animal were running on a straight ro.id. 
The man and horse always inclining inwards, to 
counteract the centrifugal force, and if the lider 
tend to fall inwards, he has merely to quicken the 
pace; if to fall outwards, he has td' slacken it. 
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HOT AND GREEN-HOUSE THER¬ 
MOMETERS, &c. 

The garden indicators of weatLer differ from those 
in common use only in two instances, that of the 
registering thermometer and regulating thermo¬ 
meter ; together with such slight variations in the 
form of the usual instruments as better adapt them 
to the circumstances in which they are to be used. 
One of these slightly-varied instruroeiits is BregazzVa 
Uot-home Tk^mometer; it has a double back, the 
advantage of which is, that when hung from the 
roof of the hot-house, the heat of the sun is pre¬ 
vented from operating on the back of the bulb of 
mercury, by the current of air which passes between 
the backs. Another slightly-varied instrument M 
hregazzVs Bark-bed Thermometer (Fig. 1), which 
has the bulb inclosed in a painted glass tube, by 
inserting which in the bark-bed, or in earth or 
water, the temperature will be indicated according 
to the depth of insertion. The visible part of the 
glass tube is protected by a small door, near the 
upper end of the instrument. jS'iVs Registering 
Thermometer^ of which a figure is given annexed, 
is so contrived as to indicate the extreme points to 
which it falls or rises in the course of the day or 
night, and is, therefore, particularly useful ns a 
check upon the working gardeners, who have to at¬ 
tend to the fires, steam, ^cc. of hot-houses in the 
winter time. In the open air, and for ordinary 
meteorological observations, it is also a very useful 
instrument, from its pointing out the extremes of 
temperature. Its description is as follows :— 



It is a spirit of wine thermometer, with a long 
cylindrical bulb, and a tube bent in the< form of a 
siphon, with parallel legs, &d terminatiftg in a small 
cavity. A portion of the two legs of the siphon 
from A to B is filled with mercury; the bulb and 
the remainder of both legs, as well as a small por¬ 
tion of the cavity, are filledi^with highly-rectified 
and colored alcohol. The double column of mer¬ 
cury is intended to give motion to two indices CD; 
the form of which is better shown at the side. Each 
index consists of a bit of iron wire, inclosed in a 
glass tube, which is capped at each extremity by a 
button of enamel. Their dimensions are such, that 
they would move freely in the tube, were it not for 
a thread of glass drawn from the upper cap of each, 
aud inelined so as to press against one aide of the 
lube, forming a delicate spring of sufficient power 
to retail) Ihe attached index at any part of the tube 


to which it is driven by the mercury column. When 
heat expands the spirit in the bulb, it depresses the 
mercury in the limb A, ond proportienably raises it 
in B, and with it the index ; this last remaining 
fixed at the highest point that the mercury reaches. 
On the other band, a decrease of temperature allows 
the*-side A to rise, and to carry up alsj its index ; 
and thus the highest and lowest temperature since 
the last examination the instrument is registered. 
The indices are again brought down to the surface 
of the merci^ry, by holding a small magnet towards 
them. 

Keudey*s Alarum Thermometev^{J^\%* 2) consists* 
of a glass tube A A, about 10 inches in length, 
hermetically sealed at one end, and united at the 
other to a capillary tube B B, with an intervening 
and aho a terminating ball C and D. Imagine this 
double tube placed in a horizontal position, the 
largest tube, and half die intervening ball, filled 
with spirits of wine ; and the smaller tube and hajf 
of both of the balls, with mercury. If the tube is 
' now fixed by its centre in a brass frame E, and 
nicely balanced, it is evident that every change in 
the temperature of the atmosphere will produce a 
change in the position of the centre of gravity of 
the tubes. One degree of heat, by expanding the 
spirit, will press on the mercury in the intervening 
ball C, and drive part of it over to the terminating 
tube D, w'hicb end will, in consequence, descend 
like the beam of a pair of scales, or of a steam- 
engine. Hence a moving power of great nicety and 
certainty is ohuiiied, the details for the application 
of whic[i, to the ringing of a bell at any distance, 
communicating by a wire F, need not be here entered 
into. Suffice it to say, that, by medhs of a scale 
G it may be set to any required tempti^ture, and 
will give the alarm at a difference of tveWhe fourth 
of a degree, either ofi^depression or el6vation. It 
may be occasionally used in gardening, to convey 
some idea of the changes taking place in the tem¬ 
perature of particu/ar hot-houses, to the head- 
gardener’s room, in the night-time; but its most 
important uses are in domestic economy, hospitals, 
&c. This balance-thermometer, as it may be called, 
has been alifo applied, by its ingeni^^s inventor, to the 
opening and shutting of windows or sashes, valves 
of chimneys, or flues, and steam-cocks, and either 
to all of these purposes at once, or to any of them. 

Kewley's Regulating Thevmometer^ or Automaton 
Gardener (Fig. 3) consists of'a particular applica¬ 
tion of the alarum-thermometer just described. For 
this purpose, the thermometer is made from ^«wo to 
three feet in length, and the same principle may be 
extended to any length, as ten or twelve feet, with 
a proportionate increase in the ditftneter. The ap¬ 
paratus which Kewley applies to the thermometer, 
and which enables him to get the power requisite 
for opening the sashes or windows of hot-houses or 
buildings of any mSgnitude, is a metal cylinder H, 
generally of rolled copper, as being cheapest, from 
seven to fourteen inches in diameter, and ffrom 
eighteen inches to two feet in length, with an ac¬ 
curately-fitted piston I. This cylinder is placed 
either within or without the hot-house or room, in 
any convenient situation, and a cistern, or a barrel, 
of ordinary dimensions, filled with water, is placed 
on an elevated situation, say on a level with the 
chimney-tops. The deeper the cylinder is souk, 
the less the cistern requires to be raised above the* 
level of the floor of the house. If, as is often tlie 
case, a pipe of water is conducted through the house 
from a distant reservoir of ordinary elevation, lEen^ 
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nothing more is necessary than attaching a branch- impracticable in wood engraving. The umtbrmity 
pipe. It is requisite that this pipe pass directly to of the lettering, although varied by the diversity of 

the point wljere the therunojneter is placed, and at characters alfoided by tJie use of diflerent founts of 

any convenient distance under it, not higher than type, shows tiiat this part of the work is of the 

the bottifm of the cylinder. Here it is joined to a nature of stereotype casting, but in what nnmiier 

tripartite cock K, whence proceed two other pipes, the shading, roads, and other arbitrary lines are In- 

one L to^he cylinder, and the other M to % waste serted, it is difficult, from an inspection of die im- 

drain. The stopper to this cock turns only to the pression, to imagine, unless, it be by some process 

extent of about one-fifth^of a circle; and when of etching. From what is stated by the inventor, 

turned to thh extent to the right, it opens a comt of the rapidity and cheapness of the execution, the 

munication between the 8upply-pi( e N, and the size to which the plate may be extended, its adapta- 

cylinder H, when the pressure of the water in the tion to the rapid and clieap mode of printing, by 

reservoir, whetjjer a barrel on the*top of a hofce, which the ordinary book and newspaper printing is 

hr a distant cistern, raises the piston, and by a executed, we cannot but regard it as a very im- 

communication of cords and pulleys with the sashes portant and useful inveiitiun, particularly apj^ficable 

O, they will be raised or opened ; and by another J||||to the printing of maps and drawings, in connexion 
chain P, the fire or steam damper Q will opened ^ilRvith letter-press, for the illustration of works of 
also. Wlien the cock is turned to the left, this almost every description.’' The New York Obse^'ver 


communication is stopped, and one opened between 
^ the cylinder and waste-pipe M, by which the water 
escaping the piston descends, and the sashes and 
dampers are shut. The equilibrium of th^balance- 
thwmometer restored by the temperature, being 
reduced or elevated to the proper degree, the pltg 
Is neither turned to the right nor left, and every 
communication is closed. The cock is worked by 
two wires 11 R, fastened to two short levers, fixed 
on each side of the thermometer-frame, and the 
other ends of the cross or handle of the cock S S. 
To set the machine at work, it is only necessary to 
place the scale to a degree at which it is desirable 
air should be given, taking care that the cistern is 
not without water, A small cask of water regularly 
supplied, will answer as well as u large^cistein, as 
the power*is nut as the body of water, but as its 
hcighb|||||As a bot-Yiouse seldom rerftains many 
minufiHPt ilie saint^degrce of heat ifi the daytime, 
it is evHlent that the saiihes would be in almost 
continual motion, which, in houses where the sashes 
open outwards, would have a singular and animated 
e^ect in a flower-garden, •or on a lawn. Where 
light valves or ventilators are used, the balance- 
thermometer of this size h.fs sufficient power to 
open them without the aid of machinery ; and by 
lengthening lube, sufficient powtr may be ob¬ 
tained to open balanced windows in dwelling-houses, 
churches, or hospitals. Tliis machine was originally 
contrived for the use of the inventor in his own 
garden in Douglas (Isle of Man), and was success¬ 
fully employed to give air to pits and frames there 
for two seascAs. Having come to London, Mr. 
Kegivley employed it w'ith the addition of more ma¬ 
chinery ^han he now uses, to ventilate a part of a 
house in the New Kent Road, from 1816 to 1817. 
In 1818 he geeatly simplified it, and thus improved, 
it was in operation on a hot-liopse in Colvill's 
nursery, King’s Road, during the summer of 1819. 

• CEROGRAPHY. 

A#r ac€*oant has appeared in the American papers 
of a new method of engraving, the nature of which 
appears to be unknown, though specimens have 
been published. The editor of the Boston Daily 
Advertiser says he has endeavoUted, but* without 
success, to form some conjecture as to the maimer 
in which the work is executed,—Being printed," 
1^ observes, “on a large sheet in common with 
tflb letter-press of a large newspaper, the plate must 
be^ oj the character of a wood engraving, yet it 
possesses uhftost the delicacy of a copper-piate en¬ 
graving, and abounds in lines which are evidently 


further states—“The advantages of cerogruphyare, 
1. The engraving of many subjects can be executed 
with a rapidity approaching very near to that of 
drawing upon stone; and the whole expense of a 
plate prepared for the press will ordinarily be less 
than that of a plate in co])])cr or wood. 2. TJie 
plate is durable under the pi css. A iiiilliou good 
copies may be struck from it; and as it can he 
stereotyped, the number of plates may be inulliplicd 
indefinitely at a trifling expense, and each plute will 
give a million copies. 3. I.»inps of all engravings, 
except, pcAiaps, the very finest claims, can be made 
with nearly or quite the same perfection, as in ('up¬ 
per or steel, and with less labor. 1. Wc know of 
no limit to the size of cerograpliic plates. We 
suppose they may be made as large as the bed of 
the largest Napier press. 5. The printing is exe¬ 
cuted with the common printing press, and of roni sie 
us rapidly as wood-cut or letter-press printing. 
WiCli this statement, our readers can judge, as wdl 
as ourselves, of the effects which cciography, in the 
hands of ac( 7 ompIishcd artists, will ])iahably produce 
on the other arts of engraving. We siipiiose that, 
with Tin improvement of which it is evidi^ntly sus- 
reptible, it will also have an important effect on the 
art of printing, especially on punting in the cha¬ 
racters of the Chinese, llindoo, and other Oriental 
languages. Even in its present state it will, no 
doubt, be used as a substitute for type-setting in 
some cases." 

ARTIFICIAL STAINING OF MATlflLE. 
This art was practised by the ancients, and is de¬ 
scribed by Zosimus ; it is now making coiisiderahle 
advance at Verona. The rcaiilta aie as follows :— 
A solution ofrfiitrate of silyer penetrates the marble, 
and coipmuiiicates a deep red color to it, A solu¬ 
tion of isitrate of goW penetrates less deeply, and 
comm^inicates a beautiful purple violet color. Ver- 
digrise sinks to the depth of a line into the marble, 
and gives a fine green color. A solution of dragon's 
blood communicates a beautiful red color, and 
gamboge a yellow- tint. To apply these two colors 
it is necessary to poli-sh the marble with a pumice- 
stone, to dissolve the gum resins in hot alcohol, and 
put them on with a camel-hair pencil. The tinc¬ 
tures obtained from woods, as Brazil wood, log¬ 
wood, &c., penetrate deeply into marble. Tincluic 
of cochineal, with the addition of a little alum, 
gives marble a fine scarlet color, similar to African 
marble. Artificial orpimeiit produces, wben dis¬ 
solved in ammonia, a lively yellow color. If ver- 
digiise be boiled with white wax, and the mixture 
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be applied to the marble, and then removed when it chilled, and changes into water; by which means 

has cooled, it will be found to have penetrated live he perceived that he could contrive a machine in 

lines, and to have produced a fine emerald color. such a manner, that with a small fire he would be 

When it is wished to apply the different colors in able, at a trifling expense, to have a perfect vacuum^ 

sui^ession, some precautions are necessary. The which he admitted could not be obtained^by gun- 

tinctures prepared by spirit of wine and by the oil powder. His was ft happy thought, and had Papin 

of turpentine are to be applied to the marble while persevared to make the experiment, he would, 

it is hot; but the dragon's blood and gamboge are beyond all question, have produced the atmospheric 

to be used with the marble when cold. For this engine; and although wo cannot refuse to do this 

purpose, it is necessary to dissolve them in alcohol, iigenious man the groat honor due to Having given 

and employ the solution of gamboge first. This, the first idea, tife merit of putting tlie scheme into 

which is clear, soon becomes turbid, and affords a practice is certainly due to another, 

yellow precipitate. Those parts of the marble it was at this‘period that Captain^Savery, a sea- 
which are covered with the tincture are then to be faring gentleman, offered an engine of his invention 
heated/* by passing o\'ei them, at tlie distance of J^to the notice of miners, which showed as much in¬ 
half an inch, a red-hot iron plate, or a charcoal |||kenuity, depth of thought, and mechanical skill, as 
chauffer; it is then allowed to cool, and the iron is any pnject of the age. He obtained a patent in 
to be again passed over those poitiuns where the I IfiDH, alter having published an account of it two 
color has not penetrated. When the yellow color • years previously under thf^ title of The Miner’s 
Ims been imbibed, a solution of dragon’s blood is to Friends 

ho applied in the same manner; and, while the The following cut^is given in Harris’s Lexicon,” 
marble is hot, the other vegetable colors may be and the dfsscription of the engine is in the words of 
communicated. The last colors to be applied are Sayery s pamphlet, published in 1702 • 


those ill union with the wax. These must he used 
with great caution, because the slightest excess of 
heat causes them to penetrate deeper than is neces¬ 
sary. which renders them less adapted for delicate 
work. During the operation, cold water should be 
occasionally thrown upon them.— Athent^m, 

STEAM AND THE STEAM ENGINE. 

f liehumed from imge 333. J 

It will be seen how very little had, till the time of 
the Mritquis of Worcester, been done towards the 
tormaiion of the steam-engine; so little, indeed, 
that w'e may consider it to have been scarcely in¬ 
vented at ail, not a single part of even those given 
oi the Marquis’s agreeing with the engines of 
modern use; hencefoith, however, inventions and 
contrivances will be found to succeed each otlier 
rapidly, each engine containing some important ap¬ 
pendage, which preceding ones were without. As 
the fiist and most important of these, we may men¬ 
tion the inventions ^if Dr. Papin, a native of Blois, 
a man of great ingenuity, and of considerable ac¬ 
quirements as a philosopher, is considered by his 
r oiintrymeii to be the true inventor of the steam- 
engine. It is certain that he is the first who sug-« 
gfsted ihe safety value. Papin’s first project, and 
it is neoessdiy to keep this in remembrance, was to 
procure a first power by an air-pump. This scheme 
lie announced as a means of enabling him to trans¬ 
mit, to considerable distances, the action of u mill 
by means of pipes. Tlie. cylinders ctf air-pumps, 
at one extremity, were made to commuriUMite by 
pipes with equal cylinders, placed at the tAher and 
distant end, which, by some intermediate me- 
chanism, were there connected to the piston rods 
of the pumps of a mine. This project failed even 
on the small scale of an experiment, from the pro¬ 
digious resistance of the piston. Papin next tried 
to obtain a motion in a cylinder by the explosion of 
gunpowder, but here again it was found that with¬ 
out endangering the apparatus it was impossible to 
obtHin poWer enough. He next suggested the em¬ 
ployment of steam for formirtj^ the'vacuum under 
thp pislon, Hiid aUo for raising that piston by its 
clasticityf in this paper, which w?lh publislied in 
1090, he |hows, that in a little w’at«^r, changed into 
stpum by means of fire, we can have an elastic 
^owcf like ail, b^ that it totally disappears when 



” The first thing,” says the ingenious inventor, 
is to fix the engine in a good double furnace, so 
contrived that the flame of your fire may circulate 
round, and encompass your two boilers, as you do 
coppers for brewing. Before you make any fire, 
unscrew G and N, being the two smalf gauge pipes 
and cocks belonging to the two boilers, and at 
tlie holes fill the great boiler, two-thirds full of 
water, and D, the small boiler, quite full. Then 
screw in the s^id pipes again as fast amtas tight as 
possible. Then light the fire at B; and when 
the water boils, the handle of the regulatcff*, 
marked Y, must be thrust from you as far as it 
will go: which makes all the steam rising from the 
water in. L pass with irresistible force through O 
into P, pushing i^ut all the air before it, through 
the clack R, making a noise as it goes; and when 
all is gone out, the bottom of the vessel P will be 
very hot. Then pull the handle of the regulator 
you, by which means you stop O, and force your 
steam through O into the other P, untjl that iies«eL 
has discharged its air through the clack R up the 
foroc-pipe S. Iti tljc mean time, by the Stearns 
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condenting in the vessel P, a vacuum or emptiness is 
created, so that the water must and will necessarily 
rise up throi^h the sucking^pipe T, lifting up a 
clack, and filling the vessel P. 

Tn ttfe mean time, the other vessel I* being 
emptied of its air, turn the handle of the regulator 
from you dgain, and the force is upon the surfift;e of 
the water in P ; which surfisice being only heated by 
the steam, it does not condense it, but the steam 
gravitates or presses with an elastic quality like air, 
still increasing its elasticity or spring till it counter* 
pgises, or rather ejceeds the weight of the water 
ascending in S, Die forcing-pipe, out of which the 
water in it will be immediately discharged, when 
once gotten to the top, which takes up some time 
to recover that power ; which having once got, and 
being in work, it is easy for any one that n^er saw 
the engine, after half an hour’s experience, to keep 
a constant stream running out the full bore of the 
pipe. On the outside of the vessel, you may see 
how the water goes out as well as*if the vessel were 
transparent; for as far as the steam cemtinues 
witMn the vessel, so far is the vessel dry without^ 
and so very hot, as scarce to endure the least touch 
of the hand. But as far as the water is, the said 
vessel will be cold and wet where any water has 
fallen on it; which cold and moisture vanishes as 
fast as the steam in its descent takes place of the 
water; but if you force all the water out, the steam, 
or a small part thereof, going through R, will rattle 
the clack, so as to give sufficient notice to pull the 
handle of the regulator to you, which, at the same 
time, begins to force out the grater from without 
the least alteration of the stream ; only sometimes 
the stream oT water wijji be somewhat str^ger than 
before, i£fou pull ih^ handle of the regulator be¬ 
fore any^TOn&fderable quantity of steafti be gone up 
the clack R: but it is mudli better to let none of 
the steam go off (for that is but losing so much 
^t^ength), and is easily prevented by pulling the 
regulator some little time b^ore the vessel forcing 
is quite emptied. This being done, immediately 
turn the cock or pipe Y of the cistern X on P, so 
that the water proceeding from X through Y (which 
is never open ^ut when turned on P, but when 
between them is tight and stanch)—1 say, the water 
filling on P, causes, by its coolness, the steam, 
(which had such great force just before, from its 
clastic power, to condense, and become a vacuum 
or empty space,^ so lhat the vessel P, is by the ex¬ 
ternal air, or what is vulgarly called suction, com- 
])lete>y refilled, while P is emptying. Which 
^ being done, you push the handle of the regulator 
from you, and throw the force on P, pulling the 
condensing-pipS over P, causing the steam in that 
vessel to condense, sq that it fills while the other 
empties. The labor of turning those two parts of 
the engine, viz. the regulator gnd water-cock^ and 
tending the fise, being no more than what a boy’s 
strength can perform for a day together, and is as 
easily learned as their driving of a horse in a tub- 
gin ; yet after all, I would have men, and those too 
the most apprehensive, employed in working the 
engine, supposing them more carefu^than boys.” 

Exce))t stating that an engine raising a column 
of water, GO feet high and inches in diameter, 
requires a fire-place 20 inches deep, and 14 or 
15 inches wide ; Savery gives ns no information of 
• the proportions of his engines in The Miner*s Friend. 
The engraving ^in that book cannot be depended 
upon for the correct proportions of the details. 
The well-known Bradley, who was nrofeasor of 


botany at Cambridge, gives a description of a small 
engine having only one receiver, erected by Savery 
himself about 1711, for a Mr. Ball, at Camden- 
house, Kensington. It was standing in Switzer’s 
time, who says it was the best proportioned of any 
he had seen. This is represented below 



The pipe G is 16 feet long, from the surface of 
the water H to the stage on which the receiver E 
is placed. And this is the height to which the 
water is raised by the pressure of the atmosphere. 
The height of the reservoir above the receiver is 
about 42 feet; and this column of water was ele¬ 
vated by the elasticity of the steam. The pipe L 
is 3 inches in diameter, and the steam pipe D about 
1 inch bore. The receiver holds 13 gallons, and 
the bo^er 39 gallons. 

Its operation is the same as that of the machine 
shown before; the steam admitted from the boUer 
B into the receiver E, is condensed by turning the 
cock M, which allows the cold water to fall on the 
outside of the receiver, at the same time that Uie 
flow of steam from the boiler is shut off by the cock 
C ; a vacuum being thus produced in the receiver, 
tht pressure of the atmosphere raises the water in 
the reservoir up the pipe G, and fills the receiter E. 
The cock M is now closed, and the communication 
between the boiler B and the receiver E is again 
opened by turning thi) cock C ; the elasticity of the 
steam then forces the water in the receiver £ up 
the pipe L ; the valve at F opening upwards, pre¬ 
vents it^from returning. When the receiver is 
again filletf wdth steam, the cock C is shut, and the 
cold waffcr or condensing cock M is opened. This 
condenses the vapor, and forms a vacuum, and the 
pressure of the atmosphere again acts to raise the 
water in the reservoir through the pipe G into the 
receiver, which is forced up the pipe L by the 
elasticity-of the steam, and so on alternately. 

Some standard of reference was necessary to give 
definite information of the effect of this new en¬ 
gine; and Savery introduced the term ho7-se*s poiver, 
which is still in very general use. A certain num¬ 
ber of horses were kept to raise a certain quantity 
of water to a certain height; so a steam-eiM|||p, on 
Savery’s construction, was called a one, oWr two, 
or a three-hoTse engine, as it raised the water which 
had hitherto been raised by one, or two, or three 
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horses. We have no means of judging of the data 
he went on in his calculation of the proportions of 
the several parts of his machines; but from some 
circumstanceSt which we shall afterwards notice, it 
N extremely probable that they were constructed 
more from tact than calculation. 

CTo he cwilinueil.) 

STRATIFIED NON-FOSSILIFEROUS OR 
PRIMARY ROCKS. 

CJResumed from page 339.^ 

Quarts Rock ,—^This is a stratified rock the beds 
of which vary in dimensions, the distinctions be* 
twecm them being :»;ore strongly marked than those 
of gneiss and mica schist, with which it is oftM 
associated. It is divided by natural joints, whi<m 
cause it to break into rhomboidal or rectangular 
fragments. The variations in its mineral character 
are numerous ; its most simple form is thus de¬ 
scribed by Dr. M'Culloch :—It is occasionally, 
but rarely found in a compact state and crystalline 
throughout, little differing from quartz, as it occurs 
in veins, but even in those cases showing a constant 
tendency to divide in parallel beds. More fre¬ 
quently, when pure, it has an aspect obscurely 
granular, which, by degrees, becomes somewhat lax 
and arenaceous, the grains varying in size and in 
the intimacy of their union. In s<^me of these 
examples it appears to be a granuhr crystalline 
mass; in others it possesses a mixed mechanical 
texture; while in a third, the rounded aspect of the 
grains, and the small number of points of contact, 
appear to indicate an origin chiefly inechunira), and 
resulting from the agglutination of sand. Cavities 
are sometimes found in the specimens containing 
regular, though minute crystals of quartz.*’ 

There are other varieties, consisting of quartz 
intermixed with felspar, and quartz intermixed with 
mica, forming the pas<^age into gneiss and mica 
schist, with both of which rocks it alternates, as 
also with argillaceous schist. The color o'l quartz 
rock, when pure, is white, but it occurs of other 
shades, as ochre-yellow, and red. The presence of 
mica often produces a grey-colored rock, and a 
mixture of felspar communicates a flesh-red tint to 
this compound form of quartz rock. 

Argillaceouit Sc/fiitt ,—This is a schistose rock, 
consisting chiefly of indurated clay, varying in hard¬ 
ness,•fissility, and composition, and undistinguish- 
able, except by position, from the argilluceoes slates 
of the lower secondary series. Its essential mine¬ 
rals are the indurated clay which forms the whole of 
the simple varieties, and quartz and mica, which 
enter into the compound varieties.* The prevalent 
colors of the finer kinds are lead-blue, ooroetimes 
red and purple, gray and i^llow'. The j^reen varie¬ 
ties contain chlorite, and pass into chloritesschist. 

Crystalline^ or Primary Limestme ,—A remark¬ 
able peculiarity attending the primary strata consists 
in the very small proportion which the calcareous 
rocks bear to the rest of the group, thus affording 
a striking contrast to the secondary rocks, among 
which carbonate of lime is so largely developed. 

Primary limestone is a simple rock, varying from 
a highly crystalline texture, both large and fine¬ 
grained, to compact. It of Various colors, but 
generally white. The purest and whitest varieties, 
soin|||mes called saccharine limestone, from their 
resenHance in small masses to sugar, are much 
prized as statuary marble, and are derived chiefly 
fiom the cei^rated quanpies of Greece and Italy. 


This rock is generally met with in Irregular bedsr 
alternating indifferently with all the members of 
the primary series. When in contact lerith granite it 
is often indn/ated, and when very impure, is some¬ 
times converted into a cherty 8ubstan&. When 
interstratified with gneiss or mica schist, it is apt to 
acquire so much mica as not to be easily distin- 
guished from those rocks on a laminar fracture. 

The members of the primary strata whicl^ occur 
in the greatest abundance, and in the largest masses, 
are gneiss and mica slate. The series may therefore 
l]p conveniently divided into the gneiss and m/ca 
schiA systems*. The former, whidi is the lowest, * 
consists of strata of gneiss, mica schist, hornblende 
schist, quartz rock, primary limestone, and argil¬ 
laceous schist, alternating in no certain order. In 
the mx;a schist system, the most quartzose and 
felspathic portions are found towards the bottom of 
the system, the most argillaceous portions towards 
the upper part. The limestone occurs imbedded i*i 
the mica schist. 

The primary strata occupy a large portion of the 
4 «urface of the earth. There is scarcely a country 
in any part of the world in which they are not 
exposed to view, either by the original absence of 
the secondary series, or by their denudation or 
disruption. 

They are found in Scotland, Ireland, and part of 
France; they occupy extensive tracts in Norway, 
Sweden, and the north of Russia ; they con.stitute 
the central lines of the Alps, and other mountain- 
ranges on the continent of Europe, having been 
brought^ip from beneath the overlying strata by the 
subterranean forces which upheaved those chains. 
They ocqjjfr extensively in tlje Brazils, m the United 
States, and the remotest parts of Amej^ca which 
have yet beCh visited. We Know litfle of the geo- 
logy of Africa, but thelj have been found there also. 
They constitute a large portion of the island of 
Ceylon ; they enter extensively into the composi¬ 
tion of the Himalaya Mountains, and are by no 
means rare in other parts of the continent of Asia. 
They are indeed to extensively distributed, and, 
wherever found, appear under such a general simi¬ 
larity of character, that we arg justliied in assuming 
that they exist beneath the secondary strata in ell 
parts of the world, and that they have been pro¬ 
duced by some general causes acting during the 
period of their deposition over the whole globe. 
The nature of those causes has a^orded matter for 
as much controversy as the origin of the unstratified 
rocks. Werner maintained that they w^re formed 
with the world, and were a chemical deposit from 
** a chaotic fluid,” which held their constituents 
and those of granite In a state of cfiemical solution. 
As the waters of this ocean gradually precipitated 
the minerals with which they were charged, they 
became capable of supporting animal life, chemicid 
deposits ceased, crystdline rocks viere no longer 
formed, and the secondary strata were deposited, 
exhibiting entirely a fragmentary structure, and 
containing the imbedded exuviae of animals. 

Hutton, a Scotch philosopher, contemporary with 
Weriwer, propounded a very different doctrine re¬ 
specting the origin of the unstratified rocks and the 
primary strata, which has triumphed over the rival 
hypothesis, and has been confirmed, in its most 
important points, by the observations of the geo¬ 
logists who succeeded him. He taught that no' 
geological pheDomcna afford evideqpe of the begin¬ 
ning of things; that the oldest rooks vire beliold nro 
derivative, the ruins of pre-existing rocks doslroycd 
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by the slow erosion of atmospheric agency, and that 
tht'ir detritus, borne by rivers to the ocean, and 
loosely deposited over its bed, became .afterwards 
consolidated by heat, and then uphdhved and frac¬ 
tured. Ilie crystalline, or primary strata, accord¬ 
ing to him, were, orginally, mechanical deposits 
similar to*the secondary rocks, but altered 1^ the 
long-continued action of heat; while granite had 
crystallized from a state of •fusion, and had slowly 
cooled under |^reat pressure. In support of those^ 
views, he and his friends, Playfair and Sir James 
Hall, collected much of that evidence which we 
. have already ac^uced as proofs of the igneot^s 
origin of the unstratified rocks; and he was him¬ 
self the first observer of veins ramifying from gra¬ 
nite into the superincumbent strata. His delight 
at witnessing these phenomena exhibited#at the 
junction of the granite with the stratified rocks in 
Glen Tilt, was so great, that his guides supposed he 
{lad discovered a gold mine. 

(Tq he continued, y 

ARTIFICIAL CONGKLATIONS. • 

(llesumcd Jrom 341, and concluded.) 

TfiB best expeliinents yet made known on frigorific 
mixtures, without the aid of snow, are those of 
Mr. Walker, of Oxford, some of these are as 
follows 

Take strong fuming nitrou.s acid, diluted with 
water (rain or distilled water is best), in the pro¬ 
portion of 2 parts in weight of the former to 1 of 
the latter, well mixed and cooled to the temperature 
of the air, 3 parts; of Glaufier’s salts 4 ^)arts; of 
nitrous amirwiiiia 3.J parts,* each by weight, and 
rediicod separately to ffne powder. The^lauber’s 
salt is to be«first adifcd to the diluted acid; the 
mixture nwist then be welUstirred, and the pow- 
dered nitrous ammonia is immediately to be intro¬ 
duced, stirring the mixture again. The salts should 
be procured as dry and transparent as possible, and 
are to be used newly powdered. 

These are the best proportions, when the com¬ 
mon temperature is According us the tem¬ 

perature, nt s<;(ting out, is higher of lower, the 
quantity of diluted 'acid must be proportionably 
diminished or increased. This mixture is little in¬ 
ferior to one made by dissolving snow in nitrous 
acid ; for it sunk the thermometer from 32^ to 20^, 
that is in all 52^ *111 this experiment 4 parts of 
diluted acid wenf used. 

Crystallized nitrate of ammonia, reduced to very 
fine powefer, sunk the thermometer, during its 
" solution in rain water, from 50^* to 8®; when evapo¬ 
rated gently tea dryness, and finely powdered, it 
sunk the thermometer to 49*^. Mr^ Walker has 
frequently produced ice by a solution in water of 
this salt alone, when the thermometer stood at 70*^. 
If an equal weight of mineral alkali, finely pow¬ 
dered, be adcTed to the mixture, the temperature 
will }je lowered 10^ or 11® more. 

As it is evident that artificial frigorific mixtures 
may be applied to domestic purposes, in hot climates, 
especially where the inhabitants can scarcely distin¬ 
guish summer from winter by the sense of feeling, 
it may not be amiss to give a few hints respecting 
the easiest method of using them. 

In most cases, the following cheap one may be 
.eufficient :-*Take any quantity of strong vitriolic 

* A yo)pder comnofied of sal ammoniac 5 parts, and nitro 
4 parts, mixod togcilicr, may be substituted for the nitrate 
' ef auimonia. 


acid, dilated with an equal weight of water, and 
cooled to the temperature of 4;he air, and add to it 
an equal weight of Glauber’s salt, in powder. This 
is the proportion when the temperature, set out 
with, is 50®; and will sink the thermometer to 5S; 
if the temperature be higher than 50®, the quantity 
of salt must be proportionally increased. 

The obvious and best method of ascertaining the 
quantity of any salt necessary to produce the great« 
est effect by solution, in any liquid, at any given 
temperature, is to add the salt gradually, till the 
thermometer ceases to sink, stirring the mixture all 
the time. If a more intense cold be required, 
double aqua-fortis, as it is called, may be used* 
Glauber’s salt, in powder, added, will product? very 
^nearly as much cold as when added to diluted 
nitrous acid. A somewhat greater quantity of the 
salt is required. At the temperature of 50®, about 
3 parts of the salt, to 2 of the acid, will sink 
the thermometer from that temperature to nearly 0®; 
and the consequence of more salt being added is, 
that it retains the cold rather longer. This mixture 
has one great advantage in its favor ; it saves time 
and trouble. A little water in a phial immersed in 
a tea-cup full of this mixture will be soon frozen, 
even in summer; and if the salt be added in crys¬ 
tals, not pounded, to double aqiia-fortis, though in 
a warm temperature, the cold produced will be suffi¬ 
cient to freeze water or cream ; but if diluted with 
one-fifth of fts weight of water, and cooled, it will 
be nearly equal to the nitrous acid before-mentioned, 
and will require the same proportion of the salt. 

A mixture of Glauber’s salt and diluted nitrous 
acid, sunk the thermometer from 70®, the tempera¬ 
ture of the air and ingredients, to 10®. The cold 
in any of these mixtures may be kept up a long 
time, by occasionally adding the ingredients in the 
proportions indicated. 

Take equal parts of sal ammoniac and nitre, in 
powder; and cool them by immersing the vessel 
w'hich contains them in pump-water newly drawn, 
its tenfj^erature being generally 50®. On 3 ounces 
of this powder pour 4 ounces of pump-water, at 
the above temperature, and stir the mixture; its 
temperature will be reduced to 14®, and conse¬ 
quently it will soon freeze the contents of any smaM 
vessel immersed in it. The cold may be continually 
kept up and regulated for any period of time, by 
occasionally pouring off the clear saturated liquor, 
and adding more water; taking care to supply it 
constantly with as much of the powder as it can 
dissolve. This is a convenient mixture, for if the 
solution be afterwards evaporated to dryness in an 
earthen vessel, and reduced to powder, it will answer 
the purpose as^vell as at first; as its power does 
not seenwto be lessened by being repeatedly treated 
in this maifiier. ^ 

All the ingredients employed by Mr. tyaUcer 
being taken at the temperature of 50®, the following 
table will exhibit the result of many experiments :— 

• Tenip 


*Sii\ ammoniac 5, nitre 5, water IG parts. 10^' 

— 5. nitre 5. Glauber's salt 8, water 16 . 4 

^Nitrate of ammonia I, water 1 ... 4 

— It soda 1, water I..... 7 

t Glauber's salt 3, dilute nit. acid 2. .. 3 

— 6, sal ammoiftac 4, i#tre 2, dilute ni& acid 4.. 10 

— 6, nitrate of ammonia 5. dilute lut. acid 4 .... 14 

Ph«>sphorated soda 9, dilute nit. acid 4.. 12 

-9, nitrate of amnion. G, dilute nit. acid 4 21 

Kiiauber's salt 8, marine .icid 5... 0 

t— £>, dilute vitriolic acul .. 3 
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The salts mnrlccil thus (*) may ])e recovered by 
evaporating the mixture, and may be used again 
repeatedly; those marked thus (f) may be recovered 
for use by distillation and crystallization : the dilute 
nit. acid was red fuming nitrous acid 2 parts, rain¬ 
water 1 part: the dilute vit. acid was strong vitriolic 
acid and rain-water, equal parts. 

By a judicious management, frigorific mixtures, 
with the aid of snow or pounded ice, mercury even 
may be frozen into a solid mass. Mr. Walker im¬ 
mersed a half-pint glass tumbler containing equal 
parts of vitriolic acid, the specific gravity of. which 
was 1*5596, and strong fuming nitrous acid, in 
mixtures of nitro* a acid and snow, until the mixed 
acids*in the tumbler were redneed to—30^^: he then 
gradually added snow, which had been also pre¬ 
viously cooled in a frigorific mixture to —15®, to 
the mixture in the tumbler, stirring the whole, and 
found, after some minutes, that the mercury in a 
thermometer immersed in the fluid had become 
congealed or frozen. 

Quicksiher may be congealed by adding newly- 
fallen snow to strong fuming nitrous acid, previously 
cooled to between—25® and—30®, which may be 
easily and speedily effected by immersing the vessel 
containing the acid in a mixture of snow and nitrous 
acid. 

But the most powerful frigorific mixture yet dis¬ 
covered, is produced by equal parts muriate of 
lime and snow. An account of a very remarkable 
experiment of this kind is given in “ Tilloch's 
Philosophical Magazine/' Vol. III. It was per¬ 
formed by Messrs. Pepys and Allen. Into a mix¬ 
ture of equal parts of muriate of lime at 3.T', and 
snow at 32®, a bladder containing no less than 56 
pounds of mercury was immersed, after the mixture 
had liqueded by stirring, and when its temperature 
was found to be —42® ; as soon as the cold mixture 
had deprived the mercury of so much of its heat that 
its own temperature was raised from —42® to + 5®, 
the mercury was taken from it, and put into another 
fresh mixture, the same in every respect as the first. 
In the mean time, the muriate of lime was kept cool¬ 
ing, by immersing the vessel which contained it into 
a mixture of the same ingredients; 5 pounds of the 
muriate were, by these means, reduced to—15®; a 
mixture being made of this muriate and snow, at 
the temperature of 32®, in the course of three 
minutes it gave a temperature of — 62®, or 94® bekw 
the freezing point of water. 

The mercury reduced to —30® by immersion in 
the second mixture, and suspended in a net, was 
put into the new-made mixture, and tlie whole was 
covered with a cloth to impede the passage of heat 
from the surrounding atmosphere. ^ After an hour 
and forty minutes, the 56 j^uitds of mercery were 
found solid and fixed. Tne temperatftre of the 
mixture, at this time, was —46®; that is 10^ higher 
than when the mercury was,put into it. 

Several of those who were present at this experi¬ 
ment having, without attending ky the consequences, 
taken pieces of the frozen mercury into their hands, 
experienced a painful sensation, which they could 
compare to nothing but that produced by a burn or 
scald, or by a wound inflicted with a rough-edged 
instrument. The parts of the hand which were in 
contact with the metal lost all sensation, and became 
white, and to appearance dead: a phenomenon 
which alarmed the sufferers not a little: however, 
soon thpowdng away the pieces from them, as they 


would have done hot coals, the injury scarcely pene¬ 
trated the skin; and in a little time the parts, by 
friction, resumed Iheif usual scnsatioir and color. 

The late j^rofessor Leslie devised an elegant 
method of reducing the temperature sufficiently 
low to freeze wattfr in any climate, and at any sea¬ 
son 6[ the year, llis method is shortly this : under 
the receiver of an air-pump, place one vessel con- 
^^taining sulphuric acid,-* and another containing a 
small quantity of water. The air being partly with¬ 
drawn from the receiver by the air-pump, vapor is 
r^jsed abundantly from the water, and ahsorlicd by 
the acid. Thus a degree of cold u#. produced which 
freezes the water in a very short time. 

A saucer of porous earthenware is best adapted 
for holding the water, and instead of sulphuric acid, 
other a'^sorbents may be used, such as parched oat¬ 
meal, the powder of mouldering whinstone, or the 
dry powder of pipe-clay. 

Mr. Leslie placed a hemispherical vessel of porou': 

I earthenware, cont&ining a pound and a quarter of 
\Vater, Over n body of parched oatmeal, one foot in 
diameter and one inch deep ; and by woiking the 
pump for some time, the whole of the water was 
frozen. 


(To the Editor) 

Sir. —Having made some experiments with a view 
of discovering a cheap and good bronze for electro¬ 
type medals, and having been fortunate enough to 
hit upon a process which produces one like the tea- 
urn bron-^e, I forward^^t to you, requesting you will 
be pleased to insert it in your Magazine for the 
benefit of. those engaged ir\ electrotypVcal pursuits. 

Thoroughly clean the medal and also polish ; 
make a thick^paste with urn powder atld water, and 
apply this with a brush equally over the‘surface of 
the medal. When dry, place it over a clear fire in 
the kitchen fire-shovel for about a minute, more or 
less, according to the depth of shade required ; and . 
when cool, polish with a plate brush. 

The urn powder' may be bought at any of the 
polishing powder manufacturers. 

Common rust of iron may bp sulotituted for the 
urn powder, it produces a similar bronze, although 
of a dilTerent shade. iiXNuy cox. 

January 14, 1812. 

(To the Editor,) 

Sir. —Since reading in your excellent Magazine an 
account of Mr. Wngstaff's air-pump, the following 
plan has occurred to me, which I think would be aii"^ 
improvement on his, viz. :— • 

To place the cylinder horizontally, to have two 
taps or valves, one at each end of the cylinder, and 
to make the piston-ro^ work through a stuffing box. 

The advantages of this arrangemc^it are these, 
that air would be extracted at each stroke of the 
piston, and the machine itself would occupy^ess 
room. The valves may be opened and shut at the 
proper moment by any (me of the various cun- 
trivanocs used^in modern steam-engines for that 
purpose 

If you consider this suggestion worthy of notice, 

I shall feel honored by your inserting it in your 
Magazine. wr. ii. v. 

JjartufKirt , Somenelsh ire, 

January 19, 1842. 
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Telegraphic Railways: or, the Single Way; re* 
commended by Safety, Economy, and Efficiency, 
under the Safeguard and Control of the Electric 
Titlegraph, By W. F, Cooke, Esq. —(Simpkin 
and Marshall.) 

A LITTLE work under the above title has just made 
its appearance, and when we mention that its author 
is the same Mr. Cooke, who was the coadjutor of 
Professor Wheatstone in the invention and esta¬ 
blishment of the electrical telegraph, it will be suffi¬ 
cient to call attention to his work. 

The author states that he seeks two objects:—the 
first is ^.o add to the ealety and efficiency of railway 
communication, by means, not more, but less ex¬ 
pensive than those now adopted. The second is, to 
overcome some objections to the formation of 
auxiliary single lines, by suggestions calculated to 
give them the safety and efficiency now supposed to 
be exclusively within the reach of double lines. He 
proposes to accomplish these objects by the electric 
telegraph, the object of which is clearly explained 
in the subjoined statement. The first’of these 
points, whether a single line of railway would be 
equally safe, rapid, and efficient to the double rail 
now established, we will not pretend to offer an 
opinion upon, not being an engineer; but the 
peculiar advantages of the electric telegraph in 
conveying information along a line wifli instanta¬ 
neous rapidity, is certainly within the legitimate 
objects of science, and one which we are very happy 
to illustrate; indeed, we had prepared an article 
upon it, but which we willingly cancel in order that 
its originator may himself exhibit its advanUges. 
The following is an extract from this valuable and 
original work;— 

In considering the electric telegraph as a most 
desirable, if not indispensable guardian of railway 
travelling on an extended scale, I am borne out by 
the opinions of many of the first practical men 
cognizant of the subject—by the successful sLcperi- 
mental application of the telegraph to a part of the 
Great Western railway—the judgment of a Parlia¬ 
mentary Committee—and the hourly experience of 
that most masterly work, the Blackwall railway. 

*Mt is well known that on the filackwall railway 
the carriages on each line are moved by what is 
called ^ a tail-rope,’ to which they are attached, 
and which is almost incessantly being drawn aloifg 
the line, to be wound up on a drum at one terminus 
or the other, by the alternate action of the stationary 
engines. It is consequently necessary that, before 
the engine-man applies the power of his engine to 
the rope for the purpose of giving motion to a train, 
he should have received a specific intimation from 
every other station that ito carriage is attached to 
the rope, and ready to start: otherwise qp inde¬ 
pendent and uncontrolled motive power, acting from 
the terminus, would frequently cause dreadful col¬ 
lisions among carriages placed at stations so nearly 
adjacent as those at Shadwell, Stepney, Limehouse, 
the West India Docks, and Poplar. 

It is also necessary that the most perfect un¬ 
derstanding should exist between the breaksman at 
one terminus, and the engineman at the other, as a 
very skilful adjustment oA the quantity of rope 
released is requisite to preserve the rope from injury. 
In a word, the condition of starting a train is, that 
the telegraph at the terminus to which it is going 
should expre^ that the carriages at the six other 
stations are ready; and finally, that the breaksman 
St the starting terminus, (on whose signal, in fact, 


the starting depends,) is ready also. The operation 
of stopping is still more delicate in its character 
and consequences ; for, if the engine-nf&n were to 
turn off his steam before the breaksman,at the 
other terminus had ^begun to apply his break, the 
rope nyist suffer from overslackness; or^ if the 
breaksman were to put on his break while the en¬ 
gine at the distant terminus was still exerting its 
fill power, it might be ‘broken by the excessive 
strain. Even the ordinary stopping of a train 
could not be effected without danger to the rope; , 
and^n unexpected stoppage (now a matter of ordi- * 
nary occurrence and perfect facility^ even at full, 
speed) would, without a telegraph, be attended with 
certain injury. 

On ^ railway which despatches a series of 
trains in each direction every quarter of an hour, 
and has stations within a fev hundred yards of each 
other, (not again to dwell upon the circumstance of 
a distant and indepepdent motive power,) accidental ^ 
deyangemjent would be more serious in its conse¬ 
quences, and of more frequent occurrence, if qot 
pi^vented by the telegraph, than on any ordinary 
line. Now, in point of fact, millions of passengers 
have been carried in safety upon the Blackwall rail¬ 
way, during the 18 months which have passed since 
the line opened, in upwards of half a million of 
carriages, starting and stopping independently of 
each other ; and this through the intervention of a 
system of telegraphs, commanding only from two 
to eight signals each, and worked by lads, or porters, 
or breaksmen, performing regularly their ordinary 
duties. ^ ^ 

** Here, then, the electric telegraph may be seen 
in daily operation, with the f^ost beneficial effects. 

If an accident^ccur, the telega^ph renders it harm¬ 
less : a carriage, perhaps, loses its * grip’ of the 
rope, and gives a signal of distress; the porter at 
the nearest station transmits a telegraphic order to 
stop the engine workii^r that line; and within two 
or three minutes the train is again in motion, with¬ 
out alarm to the passengers, or interference with the 
working of the other line. By enabling persons at 
distant stations to converse with the ^eed (literally) 
of lightning, it substitutes a kiffiwn certainty for an 
inferential probability of safety, or danger. 

’’ To a system so nicely adjusted, but liable to 
such sudden interferences, as that of the Blackwall 
railway, the best time-table wopld be evidently in¬ 
applicable. If, then, under circunfstances of such 
extraordinary difficulty and complication, the elec¬ 
tric telegraph, in the hands of ordinary Workhien, 
perforins its duties in the moat perfect manner, itw 
is a necessary consequence, that i(. is capable of 
dispensing its benefits with equal certainty, where 
those duties would be incomparably less arduous. 

’’ The principles on which the electric telegraph 
is constructed, are founded on Oersted’s celebrated 
discovery, that a magnetic or compadH needle may, 
through the agency of a voltaic current, be invested 
with an artificial polarity. Thus, as a n^Airal 
stream of electricity, passing round the circum¬ 
ference of the earth, causes magnetic needles in 
general to be deflected at right angles to its course, 
or towards the north and south poles ; so an arti- 
ficiiil stream of electricity, of adequate strength, 
will cause magnetic needles, placed within its in¬ 
fluence, to be similarly deflected at right angles to 
its course, whatever that may be. If, then, a mag¬ 
netic needle were placed parallel, and neai^ to any 
part of a conducting wire, which we will suppose 
to be laid down between London and BlackwalL 
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the tranamiesion of an electric current from a yoU 
taic battery ^ould cause ttie. needle to change its 
position, so as to stand, during the continuance of 
the curriint, at right angles to the wire; being 
turned m one direction or the ()^her according to 
the course of the current. If this deflexion of the 
needle were limited by two fixed stops, placed re¬ 
spectively at the two sides ^of one of its poles, the 
motion of that pole to one stop might evidently^ 
constitute one signal, and its motioa to the other 
stop, another signal. 

* ** Fig. 1 repr^ents some of the Blackwall rati¬ 
fy instruments, constructed upon the principles 
above explained. The signals are given hy pointers, 
each suspended vertically on an axis, moving freely 
through the face of a dial. Behind the diaVa mag¬ 
net is fixed on the same axis as the pointer, so that 
both move together, as iMeen in Fig. 2, where A B 
is the magnet and pointer; C C the conducting 
wires of the coil; and the gaWanic battery. A 
portion of the conducting wire is coiled mai^y times 
longitudinally round a frame in which the magnet 
moves, BO as to subject the magnet to the multA 
plied deflecting force of the voltaic current. The 
motion of the magnet is limited at both sides by 
fixed stops. Now, suppose three of these very 
simple instruments, included in the same conduct¬ 
ing wire to be placed, one at the Minories, a second 
at Blackwall, and the other at some third point. 
The general effect of this arrangement would be, 
that the transmission of electricity along the con¬ 
ducting wire, and therefore through the convolutions 
of wire surrounding the respective magnfts, would 
deflect thof« magnets with a sudden and decided 
motion to one of the Aops, and cause tile exterior 
pointers to indicate c§rrespondingan4t simultaneous 
signals upon the dials of^the three instruments. 
Each instrument is provided with a battery ; and a 
handle, by which a porter or policeman is enabled 
at pleasure to connect the ctnducting wire with bis 
battery. By moving the handle to the right or left, 
either of the signals can be instantaneously trans¬ 
mitted from any one of the instruments to all the 
others; whici^ by means of their ^wn handles, 
have the power of'sending back signals in reply : 
correctness being ensured by the simultaneous ap¬ 
pearance of the signal in the instrument of the 
operator, and that of the recipient. The trans¬ 
mission of intelligence is prefaced by sounding a 
bell till attentiiffi is obtained; an operation effected 
thr<]||igh the agency of the voltaic current.” [The 
method Jf this was described in Vol. I.— ed.] 

* ” Fig. 3 represents one of the instruments upon 

the Edinburgl^and Glasgow Railway, being a com¬ 
bination of two of the above elementjfiry telegraphs. 
Each needle is here worked by its distinct handle. 
By the single movements of the pointers, the figures 
2, 3, 4. and bf may be given.* If the two pointers 
are made to converge upwards at the same time, 
tbegr combined indication will be the figure 1; or 
if tlRy converge downwards, 8. If the pointers 
are made to rest diagonally parallel to each other in 
one direction, 6, in the other, 7 is indicated. Eight 
distinct signals are thus obtained,*which, in con¬ 
nexion with a code, are sufficient for all ordinary 
purposes. By combining several elementary tele¬ 
graphs any number of signals may be obtained. A 
drawing of the telegraph employed on the Great 
Western railway, worked by keys, and having a 
pecfRiar arrangement of the conducting wires not 
necessary to be explained, is subjoined to illustrate 
this point.'* [This is represented in Fig. 4.— ed.] 


” The apparatus which I arranged upon the Great 
Western railway enabled me to submit the electric 
telegraph to the teat of experience to the extent of 
78 miles of wire, equal to a stage of 39 miles, iior 
did I see any reason to doubt its capability of 
working for much greater distances, without inter¬ 
mediate stations. The scientifle investigations of 
my coadjutor, Professor Wheatstone, tend to the 
same conclusion ; and I may observe, though not 
to my present purpose, that our latest improve¬ 
ments have enabled us to carry on the most com¬ 
plete and extensive correspondence with only two 
or three wires.” 

After the author has thus described his vesy in¬ 
genious instrument, he proceeds to give his plan 
for a telegraph railway, and to illustrate its efficiency 
under the unusual circumstances of an express train. 
The impediment of ballast waggons—of permanent 
obstructions—and crossing of two trains—and very 
numerous other important matters, which, although 
of the first importance to the general subject, it 
would be irrelevant for us to introduce. We trust, 
however, that this slight notice will induce inquiry 
for a book, which, small as it is, contains much that 
is original and valuable. 

OBTAINING IRIDIUM AND OSMIUM. 
The black ffiilverulent residue which remains after 
the solution of native platinum in aqua regia, con¬ 
tains, besides the combination of osmium and 
iridium, a considerable quantity of free indium, 
and some iron and titanium. Wohler recommends tbe 
following process for separating them :—Mix equal 
portions of the residue and decrepitated cominon 
salt, and place them in a green glass tube, which is 
to be passed through a tube furnace similar to that 
in the apparatus of Liebig. To one end is fixed an 
apparatus for the production of chlorine, and the 
other communicates with a vessel' filled with ani- 
moniaf preceded by a bulb for the absorption of the 
oxide of osmium. Under the tube hot coals are to 
be placed, in order that the mixture contained in it, 
which should occupy three-fourths of its diameter, 
may be exposed to a strong heat. The chlorine is 
then allowed to pass through the tube. By this 
operation sodinin-chloride of iridium, and sodium- 
chloride of osmium are formed, both of which salts 
are soluble in water, while the titanium remans in¬ 
soluble. A little chloride of osmium will be formed 
ill the first portion of the tube. The greater por¬ 
tion of the oxide of osmium will have crystallized 
in the bulb situated at the extremity of the tube. 
The bulb is tobe exposed to a heat so as to melt 
the oxi4^, and in this state it may be poured into a 
flask or ^ass tube. Vhe tube may be placed on 
one sidg, so as to allow tbe oxides to sublime in the 
form of long crystals on the opposite side. 

To the ammonia, which contains more or less 
oxide of osmium, and is colored yellow by it. Let 
some sal-ammoniac and carbonate of soda be added, 
and let the whole be then evaporated to dryness, 
and heated to redness in a glass retort. By this 
method the oxide will be reduced to the metallic 
state, which, by treating with water, will remain in 
the form of a black ^wder. It is then washed 
and dried. The oxide in the bulb may be rediii ed 
in the same manner after it has been dissolved in 
ammonia. ^ 

When the tube with its contents is placed in a 
cylindrical vessel full of water, all the soluble por¬ 
tion dissolves. A deep brownish red solution of 
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double salt of iridium is formed. The liquid after 
standing should be decanted from the residue, which 
consists of titanium, and some pieces of osmium and 
iridium. The fluid drawn off is distilled to sepa¬ 
rate the oxide of osmium, which may still exist in 
it. When the whole of the acid has passed over, 
the distillation is stopped and the solution filtered. 
It is then to be evaporated over a Are, and during 
the concentration, carbonate of soda is be added in 
excess, which throws down a blueish black pre¬ 
cipitate. 

The dried black mass will then be strongly heated 
in a Hessian erueible, and after cooling, be digested 
in w^ter. The residue is a sesquioxide of iridium. 
The Altered salt solution contains, besides common 
salt and carbonate of soda, also chromate of soda, 
which gives it a ye’.ow color. 

The sesquioxide of iridium contains, besides 
osmium, some oxide of iron. It is to be placed in 
a glass tube, and hydrogen passed over it at a red 
heat till water ceases to be formed. Metallic 
iridium thus obtained is a black powder. It con* 
tains much caustic soda, which was chemically com* 
bined with sesquioxide, and is now taken up by 
water. By digestion in muriatic acid the iron is 
removed. After washing, it may be placed between 
layers of filtering paper, and pressed for several 
hours with a screw press. Heated then in a crnci* 
hie, it is obtained in the form of a 'Arm polished 
grey mass. Metallic iridium may be obtained by a 
shorter method, but not in such purity; by eva¬ 
porating the solution of sodium-chloride of iridium 
to dryness, heating to redness, so as to melt the 
salt, and begin to volatilize the chloride of sodium. 
The iridium will thus be reduced, and remain, 
after digestion in water, as a grey or black metallic 
powder. 

SPEAKING AND HEARING TRUMPETS. 
As the sight is assisted by telescopes and*^micro- 
6cu])es, so similar instruments have been contrived 
for assisting the faculty of hearing. One of these, 
called the speaking trumpet, is employed for con¬ 
veying sound to a great distance : the other, called 
the ear-trumpet, serves to magnify to the ear the 
least whisper. 

Among the moderns, Sir Thomas Moreland 
stowt^ the most labor in endeavouring to improve 
this method of enlarging and conveying sound, and 
on this subject he published a treatise, entitled 
** I)e Tuba Stentorophonica,” a name which alludes 
to the voice of Stentor, celebrated among the 
Greeks for its extraordinary strength. The follow¬ 
ing observations on this subject are in part borrowed 
from that carious work. ' •' 

The ancients, it would seem, were aerjuainted 
with the speaking trumpet: for we are told that 
Alexander had a horn, by means of which be could 
give orders to his whole armj,,however numerous. 
Kircher, on the authority of some passages in a 
manuscript, preserved in the Vatican, makes the 
diameter of its greatest aperture to have been seven 
feet and a half. Of its length be says nothing; 
^und only adds that it could be heard at the distance 
of .^00 stadia, or about 25 smiles. *' 

This account is no doubt exaggerated ; but, how¬ 
ever this may be, the speaking trumpet is nothing 
else than a long tube, which at one end is only large 
enough to receive the mouth, and which goes on 
increasing in width to the other extremity, bending 
somewhat outwards. The aperture at the small end 


must he a little flattened to fit the mouth ; and it 
ought to have two lateral projection^ to cover part 
of the checkfiP. 

Sir Thomas Moreland says, that heraiT^ed several 
instruments of this kind to be construrted of dif- 
ferept sizes, viz. one of 4J^ feet in Icngt}-, by which 
the voice could be heard at the distance of 500 
geometrical paces ; another 10 feet 8 inches, which 
conveyed sound 1800 paces ; and a tViird of 24 feet, 
which rendensd the voice audible at the distance of 
2500 paces. 

^ To explain" this effect, we shfll not say, with 
Ozanam, that tubes serve, in general, to strengtlieii 
the activity of natural causes; that the longer they 
are the mbre tliis energy is increased, &c.; for this 
is not epeaking like a philosopher ; it is taking the 
effect for the cause: we must reason with more 
precision. The cause o2 this phenomenon is as 
follows :— 

As the air is ax: elastic fluid, so that every sound 
produced in it is transmitted spherically around the 
sonorous body; when a person speaks at the mouth 
\}f the trumpet, all the motion which would he com¬ 
municated to a spherical mass of air, of 4 feet 
radius for example, is communicated only to a 
cylinder, or rather cone of air, the base of which is 
the wider end of the trumpet. Consequently, if 
this cone is only the hundredth part of the whole 
sphere of the same radius, the effect will be as great 
as if the person should speak a hundred times as 
loud in the open air; the voice roust therefore be 
heard at a distance a hundred times as great. 

The ear trumpet, an instrument exceedingly 
useful to those almost deaf, is nearly tCie reverse of 
the speatfing trumpet; it cMiects, in the auditory 
passage, all <^,he sound contkined within it; or it 
increases the sound prcrJuced at its extremity, in a 
ratio which may he said to be as that of the wide 
end to the narrow one. Thus, for example, if the 
wide end be 6 inches \n diameter, and the aperture 
applied to the car G lines, which in surfaces gives 
the ratio of 1 to IK, the sound will be increased 
144 times, or nearly so; for we do not believe that 
this increasif is exactly in the invesie ratio of the 
surfaces; ami it must be atlowed that, in this 
respect, acoustics are not so fur advanced as optics. 

The tube of the ear trumpet is now often made 
of India-rubber, covered with an ornamental net¬ 
work. It is made of considerable |ength, and being 
flexible, the wearer can converse* with a person 
across a table by passing over the end to jvhich the 
mouth-piece is attached, and applying the other end^ 
t3 his ear. 

It is a certain fact, proved by ex*perience, what¬ 
ever may be the cause, that sound confined in a 
tube, is conveyed to a much greater distance than 
in the open air. Father Kircher relates, in some 
of bis works, that Che laborers em{ployed in the 
subterranean aqueducts of Rome, heard each other 
at the distance of several miles. < 

If a person speak, even with a very low Voice, 
at the extremity of a tube, some inches in diameter, 
another, who has his ear at the extremity, will hear 
distinctly whatsis said, whatever be the number of 
the circumvolutions of the tube. 

This observation is the principle of a machine, 
which excites great surprise in those unacquainted 
with the phenomena of sound. A bust is placed 
upon a table ; from one or each of its ears a.tfbe ia 
conveyed through the table and oni of its feet, so 
as to pass through the floor, and to end in a lower 
or lateral apartment. Another tube* preceding 
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from the mouth,, is conveyed in a similar manner, 
into the samc^apartment. A person^in company is 
desired ti^aak the fi^^ure any question, by whisper¬ 
ing into its ear. A confederate of the one who 
exhibits t|ie machine, by applying his ear the 
extremity of tlie first tube, hears very plainly what 
has been said ; and placing his mouth at the aper¬ 
ture of the otjier tube, returns an answer, which isi 
heard by the person who proposed ?t. If motion 
communicated at the same time to the lips of 
the machine, by any mechanical means, the ignorant 
Midi be much sui^rised, and inclined to believe that 
this phenomenon is the effect of magic. Tt may be 
easily seen, however, that the cause is very simple. 

TAR ANp PITCH. 

Tar, which is so extensively used for naval pur¬ 
poses, may be classed with the jmpure empyreu- 
matic oils. It is distilled from the wood of the 
fir-tree, and produced in large quantities* in the 
nor^ of Europe and in North America. We re* 
ceive it from Russia, Sweden, and America; that 
coming from Sweden being considered the best, and 
commanding the highest price. 

Great part of that which is manufactured in 
America is made from old fir-trees, which have 
fallen down in the woods, and have their sap no 
longer fluid. This is what is called light-wood, not 
with reference to its weight, as it is very heavy, but 
from its combustible nature, readily igniting and 
hurriing with so bright a flami as to serve dhe office 
of a candle. Only one particular species of pine 
(pinns palwttris) benprne light-wood. » Persons 
concerned in making {ar immediately know it from 
the appearan<?b of the concrete juice the grain of 
the wood. When fir-trees are to be cut down for 
this purpose, those are most esteemed whose 
branches are distorted and ^11 of knots; the sap 
which is thereby retarded in its circulation deposit¬ 
ing a better kind, as well as a greater quantity of 
the. resinous matter from which tar is distilled. Old 
trunks of trees, which have remained the ground 
many years aft^ the:c branches have been cut off, 
are likewise rich in that material. But the surest 
and best method of obtaining the greatest quantity 
of tar-wood, is to strip off the bark and branches 
in the spring, from such firs as are destined for this 
purpose, and to Vave them in that state until the 
year following. They should then be felled, and 
cut iiMo svnall pieces as if for fagots. Being well 
( dried, those billets which appear most oily and 
resinous are separated from the rest and alone re¬ 
served for use; \wo-thirds or more of the tree will 
he thus retained, provided it was in a*state of pro- 
per maturity previously to the stripping of the 
hark, and that after this operi^ion it had been left 
sufficiently long in the ground. This is called tar- 
wood. The wood of the trees from which turpen¬ 
tine ceased to flow is likewise made to yield tar. 
The f^es over which the juice has flowed and par¬ 
tially concreted are split off, and from these is made 
what is called green tar, because di8til|jed from •green 
wood instead of dry. 

When a sufficient quantity of wood is collected, 
a circle is marked out on the ground for the kiln. 
The earth is then dug out a spade deep, sloping 
*from the centre to the circumference, and is thrown 
up fo^vning a l^ank round the circle. A straight 
pine, of sufficient length to reach from the centre 
some way beyond the bank, is split longitudinally 
and hollowed out. The parts are then put together 


again and one end is placed in the centre, being so 
supported on the ground that this end is higher 
than that which comes without the bank, where a 
hole is dug into the ground, into which the tar ffifws 
from the channel, and whence it is from time to time 
taken out and barrelled for market without any 
farther preparation. 

After the kiln is marked out, the wood, being split 
up in small billets, is packed as close as possible, 
with the inward ends sloping towards the middle, 
which is filled up with smaller pieces, consisting of 
the knots of the trees, these yielding more tar than 
any other part of the wood. The kiln is built in 
such a manner, that at twelve or fourteen feet high 
it will overhang two or three feet, and appear quite 
compact and solid. After the whole of the wood is 
piled, a number of small logs are placed round it, 
then a layer of turf, and so on alternately through¬ 
out the whole height; the top is then covered over 
with two or three layers of turf. After the whole 
is thus arranged, a turf is taken out in ten or twelve 
different places round the top, at each of which 
parts fire is applied, and the pile then hums down¬ 
wards, till the whole of the tar is distilled from it. 
If (combustion proceeds too rapidly, some of the 
holes must be stopped up,—if too slowly, others 
should he opened ; practice enables a tar-burner to 
judge with tolerable accuracy as to the best mea¬ 
sures to be pursued in this respect. Six or eight 
days are generally required to complete the burning 
of a tar-kiln of the dimensions here described. 

Another method pursued is to place the tar-wood 
in a receptacle inclosed by an arch and walls, a small 
opening only being left near the bottom for the 
egress of the tar: a fire is then made round the arch 
in such a manner that the heat may communicate 
to the inside, and cause the tar to be distilled from 
the wood in the same way as if retorts had been used. 
This plan is perhaps more expensive thun the first, 
and therefore less generally practised ; the operation 
is, however, performed in much less time, and the 
quantity of tar produced from a given quantity of 
wood is greater than that obtained by the other 
method, while a very superior kind of charcoal is 
at the same time afforded from the wood thus car¬ 
bonized. In the common way a cube of six feet of 
tar-wood yields from two to three, and sometimea 
foitr tuns of tar: burnt by this last described 
method, the same bulk of wood produces, in half 
the time, five or six tuns. An equal quantity of 
common fir-wood yields only about one tun, or one 
tun and a half. 

In Norway, apd other countries bordering on the 
Baltic sea, where the vast extent of their pine foresto 
induces tTie natives to hg less economical in the use 
of*the wood, stacks of it are built on the slope of 
a hill, ajld covered with moss and turf: fires are 
then kindled in dilferent parts; and the tar which 
oozes out flows through channels or spouts into 
barrels placed for th% purpose at the bottom of the 
hill. 

A more economical process for making tar is 
pursued in France and Switzerland, by which the 
wood is charred more equably, and the product is of 
a much more unifqrm, ami probably also of a better 
quality. In the Valais the pines are felled the pre¬ 
ceding year, that the wood may he sufficiently dry 
for use; and the outer bark and twigs being strip¬ 
ped off, the rest of the tree is cut up into billets of 
tolerably equal size. An oven is built of stone or 
brick in the form of an egg standing on its email 
end. On one side, about five inches from the 
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Idtrest points an aperture is made into which a tube 

inserted. A large iron grating is laid at the 
bottom just above the opening for the tube, and on 
tt/’ the billets of wood are piled. This grating 
prevents the passage of any pieces of wood or other 
impurities, which would otherwise run out together 
and mix with the tar. The oven being filled with 
wood, a layer of dry chips is placed at the top, and 
the whole is inclosed, leaving only an aperture at 
the summit to act as a chimney: the chips are then 
kindled, and when the fire has spread downwards, 
and the whole is sufficiently ignited, the chimney is 
entirely closed with a large stone, and wet earth is 
heaped on this, more being thrown on whenever 
the smoke bursts out too strongly. The general 
average product ;hu8 obtained is about ten or 
twelve per cent, of the weight of the whole charge. 

The common method, as pursued in the north of 
Europe, though the least expensive of all, is at¬ 
tended, however, with great inconveniences. The 
management of the fire is extremely difficult and 
precarious, so that scarcely any workmen, who have 
not been long used to conducting the process, can 
be safely trusted with its superintendence, and the 
success even of these does not always answer their 
expectation. A much smaller quantity of tar is 
always extracted in this manner than that produced 
from an equal quantity of wood distill^^d in furnaces. 
The process by furnace is therefore always preferred 
by those tar-burners who have the means of pur¬ 
suing it. 

Pitch, which is condensed tar, is obtained either 
by evaporation or burning. The process of burn¬ 
ing is performed very simply. A hole is dug in the 
ground and lined with brick : it is then filled with 
tar, which is ignited and allowed to burn till the 
pitch is judged to be of sufficient consistency, which 
is ascertained by dipping a stick in it, and allowing 
tfhe pitch adhering to it to cool. When sufficieiitry 
burnt, the hole containing the pitch U closely 
covered, and the atmospheric air being thus ex¬ 
cluded, combustion ceases. Five barrels of green 
tar are thus concentrated to two barrels of pitch, 
and two barrels of other tar make one of pitch. 

When pitch is evaporated in kettles it requires to 
be almost constantly stirred. The country people 
in Sweden, when they have no kettle for boiling 
the'ir tar, in order to reduce it to pitch, put it "into 
great wooden pails: into these pails they throw 
very large stones previously heated; the stones keep 
the tar almost boiling, and this process is continued 
until the fluid is of sufficient thickness. 

A portion of the tar imported into this country 
is converted into pitch ; the establishments for this 
purpose near London ar«». conducted ott a much 
more economical plan than that pursued abrdkd. 
Here no part of the tar which ^ has any dseful pro¬ 
perty is allowed to be wasted. It is evaporated in 
a still, and, consequently, the valuable volatile pro¬ 
ducts are condensed and preserved. The oil, and 
acid and water, which distil over, do not mix, and 
may be easily separated by further distillation. The 
oil is an inferior oil of turpentine, which is useful 
' in coarse painting. The acid is strong and empy- 
reumatic, very closely resembling the pyroligneous 
acid obtained from the' (listillation of wood. By 
this method of converting tar into pitch, COO 
gallons or 20 barrels of tar, will produce 10 barrels 
or 2^200 weight of pitch, 176 gallons of oil, and 
about 40 gallons of acid. 


LIGHTHOUSES. 

The ancient mode of exhibiting lights as beacons to 
the mariner consisted in burning w\)od o> coal in a 
chauffer on the to|} of a tower; and till the year 1807, 
the^ddystone light was nothing belUr than the 
feeble blaze of a few tallow candles, without any 
apparatus for concentrating the light or giving it 
any particular direction. But as rays of light pro¬ 
ceeding from"a luminous focus are equally dispersed 
over the surface of the sphere which has the focus 
for its centre, it is evident that w«^hout some means 
of giving the light a horizontal direction, the greater 
part of it must be wholly lost; for only those rays 
which are directed in the plane of the horizon, or 
at lesrlt which are depressed only a few degrees 
below it, can be seen by a ship at a distance. Hence 
the first object to be attained is to prevent the loss 
of light by throwing the whole of it forward in the 
plane of the horizon, in order that its intensity may 
'be increased in the greatest possible degree. Now 
there are two principles on which this mify be 
accomplished, reflexion and refraction. The object 
iS accordingly carried into effect by a catoptric or 
dioptric apparatus. Sometimes both principles are 
combined in the same apparatus. 

Catoptric System ,—The usual mode of applying 
the catoptric principle is by burning an Argand 
lamp in the focus of a parabolic mirror. This 
mode of illumination appears to have been first 
carried into effect at the Carduari lighthouse, under 
the direction of Borda, about the year 1780. A 
few years later reflecting mirrors were placed in 
some of <^he English lighthouses, nnd6t the direction 
of the Trinity House; and in 1786 the principle 
was adoptei^in the only two beacor^A then existing 
on the coast of ScoilJiiid ; viz. tlie Isle of May in 
the Firth of Forth, and the Cunibrae Isle in the 
Clyde. Soon afterwards it was adopted generally 
in this country. Borda’s reflector was formed of a 
sheet of copper plated with silver ; those applied 
in Scotland were formed of small facets of mirror 
glass, placed in hollow parabolic moulds of plaster. 
The mirrors in general use in the British lighthouses 
at the present time are of copper lined with silver; 
the focal length is about 3 or 4 feet, and the diameter 
at the outer edge about 21 inches. 

If the curvature of a reflector could be made 
truly parabolic, and if the* light issued from a 
mathematical point, the rays would be reflected 
from the mirror exactly parallel to the axifrof the 
generating curve, and the beam of projected liglj^ , 
would be a cylinder having a diameter equal to that 
of the mirror. Such a form of 'the beam would 
render the light nearly useless, on account of the 
small portion of the horizon which would be illumi¬ 
nated ; and it is accordingly necessary to give the 
rays a certain degree of divergence,£ this is practi¬ 
cally effected by the size of the flame. The burner 
of the lamp is usually an inch in diameter ; and 
the origin of the luminous rays being tluis at a 
small distance from the focus, instead of being 
reflected parallel, they are projected in a cone having 
a divergenre'^of about 14*^, The curvature of the 
mirror may also be so adjusted as to increase the 
divergence. 

In order to produce a l*ght of sufficient intensity, 
several parabolic mirrors, sometimes as many at 
eight, are placed on a frame, with their.^axes all 
parallel to each other, so that the light reflected 
by all of them is blended together in the same 
beam. To form a revolving light, the frame is 
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attached to a horizontal axis, irhich is turned by 
means of clock jnachinery ; and in this manner the 
dilferent quarters of the horizon are •succcssWely 
illuminated^ But as a rapid motion would be in¬ 
convenient, the frame lias usualLv^ three or four 
sides, on eaqh qf which the same number of mirrors 
and lights is placed; so that the illumination is 
repeated three or four times iq one revolution. To 
form a stationary light, a number of reflectors are 
. placed round a circular frame, having their axes on 
the* radii of the circle. This arrangement has one 
obvious defect; namely, that the illumination will* 
not be equally intense at all azimuths, but strongest 
in the direction of the several axes, and feeblest in 
the direction of lines bisecting the several angles 
formed by each pair of contiguous axes. The |}efect 
is one which cannot be entirely remedied in a 
stationary light on the catoptric principle. 

JMojiiric System ^—The introduction of lenses 
for the purpose of giving the light a horizontal 
direction is of recent date. A project foe this 
* purpose is indeed mentioned by Smeaton in his 
account of the Eddystone lighthouse, and about the 
end of the last century the method was tried at 
some lighthouses in the south of England; but 
from the imperfect figure of the lenses, and the 
absorption of the light caused by the great thickness 
of the glass, it did not succeed. But the art of 
grinding spherical lenses having been since brought 
to greater perfection, and a means of greatly di¬ 
mmish ing the absorption, and also of constructing 
lenses of a much greater size, having been found in 
the use of polyzonal lenses, (that is to sa/, lenses 
formed of se^^ral pieces separately prepared and 
afterwards united,) the system has been ^lyvived of 
late years, and^ in mai.y instances carried success¬ 
fully into execution. The merit of first applying 
such lenses to lighthouses belongs to the late Auguste 
Fresnel, of the Academy of Sciences of Paris. 
The annular lenses, constructesi under the direction 
of Fresnel, for the principal lighthouses in France, 
are plano-convex, having a foca!i distance of about 
3 feet; and they are formed of crown glass, as 
being less liable to stri(B than flint ^lass. The 
effective divergence oi* the cone of light projected 
by a lens is generally less than in the case of a 
paraboloidal refractor, being only about 5^ 9\ As 
the luminous cone is formed of only that portion 
of the light which ff^ls on the surface of the lens, 
it might be supposed that an apparatus of this kind 
would, be far inferior in its effect to a parabolic 
mirror; hdt when it is considered that, owing to 
^ uAe imperfections of the form and polish of the 
reflecting surface, more than one-half of the inci¬ 
dent light is lost in every case, and^ also that a 
larger and more intense flame may be used for 
illuminating the lens than can be applied to a para¬ 
bolic reflector, it will easily appear that the 
superiority may be on the side of the lens. In fact, 
a len^ of the largest size used in the French light- 
houstvf projects a cone of equal intensity to that of 
eight mirrois of the best kind. 

The conbtruction of a revolving dioptric appa¬ 
ratus of the first order is usually as follows:— 
The revolving frame which carries the principal 
lenses has eight sides; and there are consequently 
eight large lenses, so arranged that their axes are 
, all in the same horizontal plane, and meet in the 
common focus, where the lamp is placed. This 
frame,‘^^ith its lenses, consequently forms an 
octagonal prism. For the purpose of preventing 
fhe loss of the rays which full above and below the 


principal lenses, various methods are employed. 
One is to place above the first frame a second 
frame, whose sides form the frustum of an octa¬ 
gonal pyramid of 50° of inclination, in each of the 
sides of which is placed a lens having its focus^n 
the flame of the lamp. The rays falling on these 
inclined lenses are refracted into directions parallel 
to the axis of the lens, and are then reflected into 
the horizontal direction by plane mirrors placed 
above the second frame. Another method is to 
place curved reflectors above the frame containing 
the principal lenses. But a third and still more 
elegant method, proposed by Fresnel, is to substi¬ 
tute for the upper lenses and mirrors a series of 
triangular prisms, having their axes arranged in 
horizontal planes, and so adjusted that the light 
falling on the face next the flame is thrown upon 
tbe back of the prism, where it suffers a total re¬ 
flexion ; and a second refraction at the third side of 
the prism gives it the horizontal direction. 

For fixed lights on the dioptric system, it is ne¬ 
cessary to increase the number of the lenses, which 
in fact ought to be infinite, or to form a true 
cylinder, in order to produce an equal diffusion 
over every point of the horizon. In some of the 
French lighthouses the refracting apparatus consists 
of a polygonal belt of thirty-two lenses; but on 
establishing a dioptric apparatus at the Isle of May 
lighthouse, in 1836, Mr. Alan Stevenson proposed 
to form a true cylindric belt; and the task, though 
attended with much difficulty, was successfully 
executed at a glass-house in Newcastle. 

The dioptric system is peculiarly adapted for 
fixed lights; and its advantages are these:—1. A 
light of equal intensity is distributed round every 
point of the horizon. 2. The consumption of oil 
is less for the same intensity of light, and conse¬ 
quently the expense of maintaining the light is less. 
3. The trouble attending it is less, as there is only 
one lamp to trim, and the lenses are easily kept in 
order ; whereas the reflecting surfaces require much 
care and attention. On the other hand, there is 
more risk from accident, for the accidental extinction 
of the lamp leaves the whole horizon in darkness; 
whereas in a system of reflectors the light would be 
extinguished over only a small portion of it. 

Fresnel published his first memoir on the subject 
in 1822; since that time the dioptric system has 
been generally adopted for all the principal light¬ 
houses of France and Holland. In this country it 
has as yet been applied only at Inchkeith and the 
Isle of May in the Firth of Forth, and at the Star 
Point if! Devonshire. 

Lamps .—For the lights on the catoptric system, 
the illumipation is usually produced by an Argand 
fountain lamp, having a-thurner of an inch in dia¬ 
meter, an4 tipped with silver, in order that it may 
the better withstand the effect of the heat evolved. 
In the dioptric system a larger flame is requisite; 
and Fresnel invented a lamp, the peculiarity of 
which consists in its having a series of concentric 
burners. For lights of the first class the number 
is four ; and they are protected from the effects of 
the excessive heat by a superabundant supply of 
oil, which is thrown up from the cistern below by 
a clock-work movement and is kept constantly 
overflowing the wicks. A tall chimney is necessary 
to supply a sufficiency of air. In this country the 
lamp is fed with spermaceti oil; in France the oil 
of colza (expressed from the seed of the wild 
cabbage,) is used; and in some parts of the 
Mediterranean olive oil, but the light obtained from 



3G0 


MAGAZINE OF SCIENCE. 


this is comparatively feeble. In a few instances 
coal gas has been used for dioptric lights. Alt 
attempts to apply the Drummond lights and voltaic 
lights, have failed, by reason of the great practical 
Qiuiculties with which those modes of iliumination 
are attended. 

Method of distinguishing Sea Lights .—An object 
of great importance in the establishment of light¬ 
houses is to vary the appearances of the different ^ 
lights, so that each may have some distinctive 
character by which it may be readily recognized, 
and the mariner be made aware of the part of the 
coast he is approaching. Among the methods 
adopted for this purpose are the following:—1. The 
interposition of colored shades before the lenses or 
refractors, so as give a particular color to the 
light: red is the only color which can be used, as 
shades of any other color are found to absorb top 
much light. 2. The time of revolution, or tlie 
length of the interval between the successive ap¬ 
pearances of the light; this is* the only mode of 
distinguishing lights adopted on the French coasts. 
3. A flashing light: that is, a light of which the 
alternate dashes and eclipses succeed each other so 
rapidly as to give the appearance of a succession of 
brilliant scintillations. 4. An intermittent lights 
which consists of a Axed light which is suddenly 
eclipsed, and after a stated interval as suddenly re¬ 
vealed : the appearance of this lij^ht is entirely 
different from that of any revolving light. 5. The 
exhibition of a double light, which admits of other 
distinctions; for the one light may be placed 
vertically above the other, or in the same horizontal 
plane; or one may be white and the other red. 
Sometimes three lights are necessary to indicate the 
entrances to harbours, &c. 

The average annual expense of maintaining a 
land light in Great Britain is about 500/., and that 
of a floating light about 1200/. 


DROPPING BOTTLE. 

(To the Editor.) 

Sir.—H aving observed, during the progress of your 
valuable ** Magazine of Science/’ &c., that your 
object has been to explain and simplify to the un¬ 
derstanding of all, those subjects whish are usually 
considered, partly from the expense attending their 
study, and partly from the great difficulties' in 
manipulation, beyond the reach of the majority, I 
have intruded upon your notice by sending you an 
account of a modiAcation of the dropping bottle 
which is in ordinary use; and which 1 think every 
person, having manipulated in chemistry to a very 
alight extent, must have found very inconvenient. 
1 think it is more useful jUit now, at th^ tune when 
most chemists in analyses use smaller ^piantities 
than they formerly employed, as in the tube che¬ 
mistry, where I have found it very useful. Of 
course you know the ordinajj^ dropping bottle is 
made of a common bottle, Atted with a cork, 
through which an aperture is made to At in a tube 
tapering at one extremity to a Ane point, and bent 
a certain angle from the thicker part of the tul>e; 
another hole is then cut in the side of the cork to 
allow air to enter the botth to supply the place of 
the water which has escaped from the bottle; now, 
to ensnre good action in this it is necessary that the 
aperture in the cork for the entrance of air, should 
alwayf be quite free, but as soon as the bottle is 


inverted, if the hole in the cork be at all large, or 
the tube the least.stopped up by a bubble of air 
surrounded • by water, the water rushes out at the 
side hole in the cork, and of course runs over the 
table, or down (.he side of your Alter, or anywhere 
hub where you want it; now my mqdi Acation quite 
does away with this inconvenience, it is thus:— 

Get a bottle with richer a wide mouth, and instead 
of having one tube, provide two, i ne being rather 
longer than«tbe other; then make two holes in the 
cork, (which should At air-tight into the bottle,) let 
*£he holes be equally distant frqm the edge of the 
cork, and from one another; one tube should have 
a larger bore than the other, (the longest should 
have the smallest bore,) these two tubes are then 
Atted,,into the apertures in the cork, the longest 
tube being Axed so, that when the cork is placed in 
the bottle it may be vithin the bottle, and the 
shortest and thickest must be outside the bottle. 
Perhaps a sketch, will simplify it. 



A is the shorter and thicker tube; B is tlie 
longer and thinner. It may either be Ailed by re¬ 
moving the cork in the ordinary way, or the best 
way is to immerse the bottle in water, and exhaust 
the air by the mouth at theoHAce of the short tube, 
while tde water ruslfes in at the other ; when Ailed 
in this manner the cork may be vtanished to the 
bottle v^ith the sealing-wax*varnish ; when the bottle 
is inclined in use, the watei* Arst falU in drops, and 
then in a Ane streati., which may be*mo(liAed at 
pleasure, and thus not a drop is spilled. The 
quantity of water in the bottle ought to be no 
more than when it is^inverted, and may rise or stand 
a little below the oriAce of the longest tube. 

I must now apologize for having intruded so long 
upon your valuable time, remaining assured that 
any persoil trying the above, will And it well worth 
the trouble, although comparatively a trifling point, 
still it is a very great convenience. A notice of 
this in your journal wonld, I am sure, be service¬ 
able to a great number of your readers. s. w. o. 


SIR R. PHILLIPS'S RULES FOI^. 
PRESERVING HEALTH*. 

I. Rise early, and never sit up late. 2. Wash tfie ‘ 
whole body every morning with cold water, by means 
of a large sponge, and rub it dry with a rough towel, 
or scrub the whole body for ten or Afteen minutes 
with flesh brushes. 3. Drink water generally, and 
avoid excess of spirits, wine, and ferpaented liquors. 
4. Keep the body open by the free use of the sy¬ 
ringe, and remove superior obstructions by ap.?rient 
pills. 5. Sleep in a room which has free aAi'ess to 
the open air. 6. Keep the head cool by washing 
it when necessary with cold water, and abate feverish 
and inflampiAtory symptoms when they arise by 
persevering stillness. 7. Correct symptoms of 
plethora and indigestion by eating and drinking 
less per diem for a few days, 8. Never eat a hearty 
supper, especially of animal food ; and drink wine, 
spirits, and beer, if these are necessary, only after 
dinner. ^ 
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SUTCLIFFE’S PATENT ROTATORY PTJMP, 

The followinj^ is a description (»f SutclHre's 
pump, with the rcMilt of an experiment on the dis- 
clRllging power of one now at work at the Limerick 
Docks, ivhcre it is found far suj)tTior to the chain 
and sucking pumps before in use. From the fiicilily 
with which it can he applied in all those cases where 
pumps lire required, and not being subject to get out 
of repair or chunked, it promises to be soon very 
generally used, not only in hydraulic works, but 
also in the navy, and those cases where the common 
pump was before used for household purposes. The 
patentee has been almost constantly coniierted with 
the execution of extensive works, as superintendant 
under Sir Thomas 1/eane and Company, and his 
attention was directed to the siubject by the fre¬ 
quency of repairs required for the pumps usually 
tnnployed in clearing out water from foundations and 
dams, their great friction, and the unequal flow of 
wMter from them; and we are informed that his in¬ 
dention has received the approval of Mr. Rhodes, the 
engineer, and Sir Thomas Deane and Company, the 
contractors for the Limerick Docks. 

Jn this pump a vacuum is formed by the revolu¬ 
tion of an elliptical frame within a cylinder, when 
the water rising, it is carried round in the lunar space 
between the ellipse and circle, shown on section, and 
discharged. • 

In the annexed figures, Fig. 1, is a side elevation, 
Fig, 2, an c!ul elevation. Fig. .'3, a vertical section 
along the length, and Fig. J, a \prtic;d section acro^^s 
the width of the jnimp, and the saine letters refer 
to the same jiarts in e.ich figure ; X X, the axis by 
the rot.itioii of vvhi(*h rlie elliptical frame E K K E, 
is earned round in flic direction indicated by the 
arrow T, in Fig. .'3; C C C C, the cylinder in which 
K E E K, moves both, having the common iixis X 
X; F F, a jacket forming with the exterior of the 
cylinder a passage for tlie rising water from the pipe 
P; T, and T, Fig. 3, two extreme positions of a 
tongue which hinders the water brought round in 
the luiies from M, of escaping again at the same 
place, and which keeps touching the surface of the 
ellipse in its revolution ; B B B B, a box into which 
the water is received and discharged through the 
discharging pipe D, and when I) is closed, forces 
the water hy the reaetioii of the air above through 
the forcing pipe P. When the jnimp is to he us^d, 
W'ater is thrown in from above, which renders the 
contact between the elliptical valve or frame, and 
the cylinder w'ater tight; after a few revolutions the 
air is exhausted, and the water rising is carried into 
B B B B, and discharged by D or^P as before de¬ 
scribed. It is evident the discharge will depend 
conjointly on the velocity i\yd sectional arfca of the 
water passing from the jacket into the lunes, and 
the area of the lunes and the velocity with which 
they are formed, or carried round. When the 
velocity and sectional area at M is sufficient to fill 
a liinc in the time of half a resolution, a maximum 
effect is produced, and the discharge is found when 
the velocity at M is sufficient to fill the lunes, by 
#fcnltiplying the velocity of the lunes by twice their 
area of one. The foregoing figures are drawn from 
a pump of this construction now^at work, and are 
laid down on a scale of 5-8ths of an inch to the 
foot, but the handles and fly are not shown. Four 
men discharge 128 gallons through a mean lift of 
8 feet C inches in 30 seconds, two men working at 
each handle, and the fly being about 4 feet 6 inches 
in diameter. ^It should not be forgot that the 


facility this construction of pump affords for the 
application of a fly wheel, atfurda one though not 
the first of its, rccomincnd.itions. Tlfe water issues 
in one regular and continual stream tVo^ the dis¬ 
charging pipe; chqis and clay attached tot;ciu when 
passed into the pump, getting through without in¬ 
juring the motion or apparently taking^ Irom the 
discharge. 

I ' ^ 

SULPHUR. 

Triis is a very remarkable elementary form of mat¬ 
ter, and its chemical examination till afl'ord curious 
and useful information. 

Sulphur^ or brhnatonp^ as it is vulgarly called, is 
a must abundant and well-known substancf., occur¬ 
ring in commerce in three states, viz,, native snU 
phar^ roll S7ifp/mrt and flivvers of sulphur. Native 
sulphur^ so called from its occurring in a free or 
uncomhined state^ is found in large quantities it. 
many parts of the world, and is singularly plentiful 
m Sicily, from whence the English market is almost 
' xclusively supplied ; it comes over in large square 
or oblong blocks, into which forms it has been cast 
after undergoing a rough purification by fusion, 
and the quantity thus annually imported is between 
16,000 and 17,000 tons. 

It is the pure.st commercial variety of sulphur, 
and i.s therefore largely consumed in the manufacture 
of gun])Owder, of sulphuric acid, and in some 
operations of bleaching. Besides being found in 
the native state, sulphur occurs in combination with 
many nn».,*als, forming; a class of compounds, called 
Hulphvrets; those of iron and of cojfiper are well 
known t/; airiio.>t every or,“, under Ihe common 
names of iron and copper py/;ites. 

Copper jiyVitea, or sulphuret of c()|?per, is a most 
impoitant ore of copper; and .in the mining dis¬ 
tricts of Cornwall, during the operations of re¬ 
ducing the metal froni its ore, vast quantities of 
sulphur are collected in an impure state ; it is puri¬ 
fied hy being melted in pots, when jiart ot the 
impurities rise to the surface, and are skimmed oil', 
a small part settles to the bottom,and the purer por¬ 
tions arc poured into cyliiidn^ ial rnt3ulds of heech- 
woofl previously soaked in water to prevent tlie 
sulphur from sticking to them ; in these moulds it 
concretes, and when they are opened, it appears in 
the state of roll sulphur^ stick sulphur^ or roll 
brimstone^ which is too well knovpu to require any 
further description. 

The chief, and indeed the almost exclufive use of 
roll sulphur, is fur tipping common matches, and it^ 
consumption in this apparently trifling article of 
manufacture is something quite enormous: it has 
been calculated that not less than three tons of 
sulphur are thus annually consumed in London 
alone. Sulphur matches are usually sold at the rate 
of seven-pence per thousand, and ‘he value of a 
year's consumption of them in England amounted 
to somewhere about £26,000 sterling, previous?/ to 
the introduction of lucifers. 

Flf)V)ers of mlphur^ or flowers of brimstone^ is 
obtain?d by heating sulphur until it rises in vapour 
or sublimes into very large receivers, where it cools 
or condenses very rapidly into the form of a bright 
yellow crystalline powder. It is largely used in 
pharmacy, but is unfit for the manufacture of gun¬ 
powder or fireworks, in consequence of containing 
a little acid, which is formed during the sublir'ation, 
and this acid is highly injurious to the other ma¬ 
terials employed in the art of pyrotechny. There 
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is no difficulty in understanding why the terras 
roll sulphur ^and stick sulphur are applied to the 
second variety of sulphur ; for it must be sufficiently 
evident, that the forna of the substance resembles 
that of irroll or cylindrical stic^ but perhaps the 
reason of d:he^ terras flowers of sulphur^ or flbwers 
of brimstone^ is not quite so obvious, and therefore 
calls for an explanation, which is as follows :— ^ 

Sublimatio\, or the conversion of a solid sub¬ 
stance into vapor by heat, and the leconversion of 
the vapor into the solid state by cold, is a proems 
which was inverted by the earliest alchyinists, and 
they conferred the name of flowers upon all such 
sublimed products as were light and flocculent, 
under the idea (a fanciful one) that they bore some 
analogy to the natural flowers of plants,a-hcnce 
they named the light and flocculent form of sub¬ 
limed sulphur, of^ulphur ; but this term at 

present is very commonly corrupted into flour of 
sulphur^ perliaps on account of ifc state of division 
resembling that of flour. The vulgar term hrimston\2 
is a corruption of the Saxon word breiisfone, whic^ 
signifies burning-stone; a name applied to sulphur 
in cnnspqm'iiee of its inflammable nature. 

Having thus said a few words respecting the 
common varieties of sulphur, we will proceed to 
examine some of its properties. It is a solid sub¬ 
stance of a pale yellofir color, considerably heavier 
than water, its specific gravity varju-^ between 
1*970 and 2*080'; it is very brittle, admitting of 
reduction to powder with the greatest facility. A 
curious circiiinstunce happens, when this is done in 
a perfectly clean and dry We(fgwood’s mortar, viz., 
the adhesion «)f the finely-powdered sulphur to its 
interior, so that it will Sot fall out if the mortar be 
turned upside* down, ^hich can easiljs be. tried by 
powdering* a bit of sulphiil* about the si/e of a 
very finely. This adhesion is owing to 
the excitation of electricity ; the sulphur by the 
friction becomes negativeli/ electrical, and therefore 
is strongly attracted to the interior surface of the 
mortar, which is positively elec.^rical, in obedience 
to that law of the science of electricity, vihich 
teaches us that^iien bodies are in oppo^te electrical 
states they attract eajra other. The fact of sulphur 
becoming electrical by friction may be proved in 
another way, by simply rubbing a stick of roll sul¬ 
phur pretty briskly on a w'arm and dry flannel, and 
then presenting it M some little fragments of cut 
pajier, paper ashes, or gold leaf, any of which light 
substances will be strongly attracted by it. 

Sulphur*is perfectly insoluble in water; if a lump 
A it is put into water, and left for a day or two, it 
wnll be found tl«it it has not diminished in weight 
nor in bulk ; as it is thus insoluble in wter, it is also 
tasteless. Sulphur melts with great facility upon 
the application of a very moderate heat: put a little 
bit at the bot^m of a small glkss tube, about half 
an inch in diameter, and four inches long, closed 
hertr^^tically at one end, and heat it geiilly by the 
fliim^flf a spirit-lamp ; on the first application of 
the heat the sulphur crackles and splits (on account 
of -the unequal expansion of its particles by jveat); 
it then begins to melt, and soon becomes perfectly 
liquid, and of a bright yellowish-brown color; but 
now continue the heat, and yim will find (contrary 
to what you might expect), that, instead of remain- 
• ing liquid, it will soon become thick and pasty, so 
that at length the tube may be inverted vrithoutany 
chancib of the stflphur running out; it \\ill, however, 
' regain its fluidity as it cools. This is a very curious 
property of sulphur, and remains as yet unexplained. 


If, wlien in the pasty state, the heat is increased, 
the sulphur will also regain its fluidity, and begin to 
boil rapidly, emitting a dark orange-colored vapor, 
which sublirnea and condeiise.s in tlie uppe(^ 
colder part of the tube. The temperature at whidh 
sulphur first enters into fusion is about 216'’ of 
Ffihrenlicit*s scale ; this is only 4'’.ibove the boiling 
point of water ; it assumes ti»e brown nasty state 
between 300” and 400”; it boils and sublimes at 
COO”, and if pure leaves no residue. 

In passing from the fluid to the solid state, sul¬ 
phur always manifests a tendtMicy to assume Ihc 
crystalline form ; this will be seen u|K)n examining 
the central part of a stick of roll sulphur, huPvery 
beautiful crystals ofin be easily obtained by observ¬ 
ing the following directions :--T«ke an earthen basMi 
capable of holding about a pint, place it in a large 
iron ladle containing sand enough to surround 'Ihe 
basin up to its brim, hvt the ladle over a slow fire, 
and let it heat gradually; then having broken two 
or three ])Ounds of roll sulphur into bits^is large as 
hazel-nuts, drop them, a few at a time, into llie 
basin, and as they melt, add more, and so on by 
degrees, until the basin is quite full of melted sul¬ 
phur ; then put on a thick worsted glove, and Hit 
the basin out of the sand, and set it on the floor or 
upon a steady table, in order that it may cool gra¬ 
dually. Watch it as it cools, and there will be seen 
small crystal? beginning to form at its sides, wh\ch 
will presently slioot over the surface, and as soon as 
the wliole surface is covered with them„4^y hold of 
the b.'isin with a gloved hand, and quickly invert<it, 
so that the interior portion ol sulphur, which is yet 
fluid, may run out info an earthen pan placed to 
receive it; bold tlic basin thus inverted for about 
half a minute, and then, upon examining its interior, 
it will be found compltlcly lined with beautilul 
needle-shaped crystals of siil|»hur. 

'i'his IS an exainple of crystallization ^ing effected 
by the fusion and slow eoiding of a solid substance, 
and th^ larger the. quantity of sulphur employed, 
and the slower it is allowed to cool, the larger and 
the more perfect wdll the crystals be; be careful 
not to employ too much heat, or otherwise the sul¬ 
phur will become pasty and intractable : no more 
heat is requi.site than just enough to melt it. Sul¬ 
phur is highly inflammable: it takes fire at Iho 
jteyperature of 300” when heated in the open air, 
and burns with a peculiar pale blue light, cmfttmg, 
at the same time, a most suffocating odour, com¬ 
monly called a “sulphury smell.*’ I he tip of a 
common match, when applied to red-liot tinder, 
in the operation of “ striking a light,furnishes at 
once a specimeft of the flame of sulphur, and die 
odour of«its combustion. 

DESTROYING MICE, Slc. IN THEIR 
LURKING PLACES. 

M. Tukvard has gubmitted to the Academy of 
Sciences a plan for destroying noxious animals, 
when they have taken refuge in their hiding places. 
The instrument for destruction is sulphuretted 
hydrogen, wliich he had remarked to be peculiarly 
deleterious to animal life. Animals, when allowed 
to breathe the puiV gas, #all down as if struck with, 
a bullet. Kvcii when considerably diluted with at¬ 
mospheric air, tlie eflects are deadly. A horse dies 
in less than a Tniiiuto, in air containing of this 
gas. A dog of moderate size is speedily killed in 
air containing xvW? agreenfincli expires in a 

few seconds in air posstssiiig sulpburcttca 
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hydrogen. Influenced by these facts, the French 
chemist proposed the employment of this gas to 
several individuals for the purpose of extirpating 
noxious vermin, but his suggestions being treated 
wfBrindiftereiiee, he determined to put the method 
in practice by his own experiments, 

His (ir!t trial was in an apartment infested by 
rats, which showed themselves occasionally during 
the day, and at night were actively engaged in 
plundering a chest of oats, to which they had access 
through an aperture of their own formation. The 
holes by which they retreated amounting to 18 in 
nnniber, Thenard adapted to each of them in suc¬ 
cession, retorts capable of containing half d pint 
lue.jsure, by introdu^'ing the beak of the retort and 
tilling uj> the interv<d round its ncek with plaster. 
Sulphuiet of iron was deposited in the retort, formed 
from a mixture of iron filings, sulphur, and water, 
and dilute sulphuric acid was introduced by means 
of a tube ])laced in the tuhiilure. The sulphuretted 
hydrogen was disengaged with great rapidity, and in 
a few niiniftcs not a rat remained alive in the build¬ 
ing. His next experiment was in an old abbey, 
wliere he was equally successful, and having opened 
lip part of the wall he found many dead rats. He 
recommends the application of this method to the 
destruction of moks, foxes, and all animals which 
cannot be extirpated Oy the iisnai means. Thenard 
then gives pojuilar ilireclions fur (he formation of 
the materials requirerl to produce the gas. 

Mix 4 parts of iron filing.s, and 3 parts fioivers of 
sulphur in a mortar with a pestle. Flace the mix¬ 
ture in a convenient vessel, and moisten it with 4 
parts of boiling water, stirring it with a piece of 

wood or glass. Adil gradually afterwards 4 parts 

more of water, and introduce it into the retort. 

Pour ujion the mixture common oil of vitriol diluted 

with five times its volume of water, and continue 
to add it gradually till the efiervescence ceases. 
Should any of the gas escape into the apartment 
and occasion inconvenience it may he rem''ved by 
dropping a little sulphuric acid upon bleaching 
powder. The holes should be clos^.d immediately, 
to prevent the dis igreeable ciVccts of the putrefac¬ 
tion of the carcases ut the animals which have thus 
been destroyed. 


METALS USED FOR ANCIENT COlNSj. 
The metals used for ancient coins and medals are 
well known to be princqially three ; gold, silver, 
and the various modifications of copper. 

It is looked upon as an undeniable axiom among 
collectors, that the more ancient thf? gold employed 
in coinage is, the greater is its purity. The standard 
of the utmost purity of go'd is well kpown to be 
twenty-four carats. From these twenty-four carats 
almost every nation in modern Europe has (Wducted 
nearly two, which are made up of alloy ; «o that 
the most usual purity of coine<l gold amounts to 
about twenty-two carats. 

Now tli^* gold of the coinage of Philip of Mace- 
don, Alexander the Great, Demetrius, and other 
^princes, and cities, within a few centuries of their 
respective ages, is of superior purity, and very little 
inferior to fine gold. Indee/j, the only reason which 
appears, in these early times, to have occasioned 
the use of alloy at all, seems to have been, that, 
without it entirely, the gold could not have been 
worked.* For the fact is, that little more alloy is 
allowed than was absolutely necessary for the pur¬ 
poses of fabrication. 


The Roman gold coinage, down to Vespasian^ Is 
very good, though not so pure, for there is only a 
forty-eighth p«rt of tiie fine gold alloy. After that 
prince, indeed, the alloy is doubled, so that it rises 
to a twenty-fourth. t 

The silver of the ancient Greek medals is of 
correbponsive chastity, only admitting, as the gold, 
a very minute proportion of alloy; in like manner 
.as the general run of modern coinage has likewise 
observed the same proportion of alloy in the gold 
and the silver coin. Hut the Uoinan silver coinage', 
e'en in its gj-eatest antiquity and purity, by no 
means equals the Greek ; lor as 'Ihe slate paid all 
their debts in silver, its debasement was a great 
advantage. However, it can never be called base 
money till the reign of Didius Julianas, who, squan¬ 
dering great wealth in his intamous purchase of the 
empire and subse<iuent donations to the pnetorians, 
to induce them to maintain that purchase, found 
himself forced to have recourse to a vast degrada¬ 
tion of the silver coinage. After this period, a 
pound of such silver is only worth a third part of 
fthe value of real silver. 

Proceeding to the brass employed in mintage by 
the anc'icnts ; when pure, which is very uncommon, 
it consists of two kinds ; the red, or what the 
ancients cvillcd Cyprian brass, what we call copper; 
and the yellow. The first of these is very uncom¬ 
mon in the largest si/e of brass medals, or what are 
called large brass ; but is common in the other sizes. 
Taking the mixtures according to their dignity, 
the fii>t which occurs is electrinn, being a mixture 
of equal ‘Jiarts of gold*and silver. The coins of the 
kings of the Cimmerian liosphorus; during the 
inqieriul ^c.s of Rome, are f»ruck in this metal, and 
arc vt‘ry scarce. 

Tlie next in value wrf Corinthian brass ; had the 
ancients even struck a single medal in that metal, 
which, unlortunately for many a fond antiquary, 
they did not. That 'celebrated metal, during the 
very little time it was ever known at all, was cer¬ 
tainly only crnplnye/l in the fabrication of vases and 
other oriMmeutal toys. Luleed its eera of being in 
use was, at rny rate, very short; for Pliny the elder 
tells us, that for a long tiiutf it had been utterly 
unknown. With reason, thciefore, we may laugh 
at those deluded aulhois, who pretend not only to 
find this metal in imperial coins, but even to find 
three kinds of it; namely, 1st That in which gold 
predominates ; 2tid. That in whi\Ji silver is most 
eminent; 3rd. Tliat in which brass is the most 
plenteous metal. We suspect Enca Vico, 'one of the 
earliest writers on medals, to have been the. autho-^ 
of this strange idea; which Savot, a writer of the 
beginning of the seventeenth century, had sense 
enough to corifute. The mistake must have arisen 
from the cii ciinistance of the first propagator of it 
not being able to account for the various mixtures 
and modificarioris of bra.ss, observaSle in ancient 
coin.s of the large size ; and which, especially in so 
common a metal, appear so odd to moderv .yes. 
But, not to mention the authority of Pliny, above 
quoted, whieli is perfect proof; or that of later 
antiquhries, wl o all declare that they have never 
seen one coin of Corinthian brass, or brass mingled 
with the slightest proportion of gold or silver ; there 
is another evidence of sucli simple structure, and 
yet such vast weight, that nothing can well mark , 
the absence of the antiquaries more than its omis¬ 
sion, namely, that it is in tlie imperial a^e^7'‘;vorth 
about a penny, that this precious metal is discovered. 
As the great size and weight of these ami are well 
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known, and they passed in common currency for 
about a penny only, it were truly surprising could 
the ancients ifave alTorded any gold 09 silver in their 
fabric; n^y, a predominance of either metal over 
the bras^/ ^ 

The fa^t 18 , that those coins, which some ^anti¬ 
quaries denominate of Corinthian brass, are only 
struck on a mixture of the red and yellow brass 
mentioned ab^ve. To plac^ the succeeding sorts ofii 
mixtures according to their actual value, were an 
attempt as superfluous as difficult. 

' Many of the Roman coins are of what the Frerjch 
call yio/m, which^ks described as a mixture of copper,* 
lead, and tin, with a fifth part silver. The Abbe 
Rothelin, a noted collector of this century, had a 
complete suite of this metal. The suite mus^of con¬ 
sequence have been the work of the Egyptians, wiio 
used that metal, or of P^inan forgers, through the 
several reigns, in imitation of the silver currency. 
j\s must likewise that sort cal^d by the Italians 
metallinPf which are common in the third and fourth 
age^ of Roman emperors, and are only of copper 
tinged or washed with silver. Many coins of what 
is called large brass are of those mixtures now called 
pot-metal and bell-metal. There are nn-dala of 
Nero of a most debased and brittle brass. After the 
days of Gallienus coinage of brass with a very 
m.iiute addition of silver may, be in many instances 
regarded as that authorised by the state. As may 
those of copper or iron plated with silver, which 
always, however, console the collector, for their 
diminution of intrinsic value, by their indubitable 
antiquity. ^ • 

('dins haye been found in lead of undoubted 
antiquity : of the Gr#ck those of Tigraaes in par¬ 
ticular. In Rome t*if;y must have bjen pretty an¬ 
cient, forp riautus meiitiogs them in one or two 
passages of his plays ; and a few imperial ones have 
been found. That strange work the Notitia hnperii 
Romani, written in the day^ of Arcadius and Ilo- 
norius, and worthy of that benighted period, men¬ 
tions, coirij^ of leather, amopg others, of which 
delineations are there given ; and which arc totally 
unlike any aij^cient coins yet found ever to be 
found. It may not btf improper to add a hint as to the 
number of ancient coins, with quite different re¬ 
verses, which we have. The Abbee Rothelin had 
in Ins cabinet no less than 1800 coins of Frobus, 
whose reign was but of seven years. The number 
of Roman gold imperial coins may amount to 3000; 
the silver to 0000 ; and the brass to 30,000. The 
whole of* the different ancient coins, known to us, 

’ to about 50,000. 

SHOOTING STARS. 

The origin and nature of these well-known meteors 
arc involved in great obscurity, and have, of late 
years, excitSd extraordinary interest by their pe¬ 
riodical appearances in unusually great numbers. 

Phenomena of Shooting Stars .—The apparent 
magnitudes of these meteors are widely different. 
The greater part of them resemble stars of the 3d, 
4th, 5th, and Gth magnitudes; J}ut sonfe occur 
which surpass stars of the 1st magnitude, and even 
exceed Jupiter and Venus in brilliancy. In some 
of them the globular form can be easily recognized : 
these are, in every respect, similar lo fire-balls i 
and, in fact, it is impossible, from their appearances, 
to mltke any distinction between the larger shooting 
stars and the smaller individuals of meteors to whic.li 
the name of fire-balls ia usually appropriated. 


Shooting stars appear to be equally numerous in 
every climate. The weather seems to have no in- 
fiuence upon their number. They are observed at 
all times of the year; but, generally speaking, they 
appear to be more abundant in the end of in: v. ^er 
and autumn than at the other seasons. 

Some of the shooting stars leave a luminous train 
behind them, which marks their path through the 
sky with a milk-white light. These trains for the 
most part disappear in a few seconds ; but some¬ 
times they continue longer, and even for several 
minutes. In the case of actual fire-balls. Dr. 
Olbers observed trains which continued from six to 
seven minutes; and Rnindes, in one instances esti¬ 
mated that fifteen Tsimites elapsed between the ex¬ 
tinction of the fire-ball and the disappearance of 
the luminous train. The trains in general assume 
the form of a cylinder, the interior of which is void 
of luminous matter; and not unfrequently, before 
their disappearance, they take a curved form. The 
most probable explanation is, that tJiey are caused 
by a gaseous matter left behind by the meteor, and 
bent by currents of air. 

The older philosopliera had formed various theories 
to explain these remarkable phenomena. J3y some 
they wTre supposed to be the pioduetjs of an oily 
sulphurous vapor existing in the atmosphere, which 
being disposed in thin layers, and becoming inilamed 
by some mc^ns, would exhibit the ajipearanee of a 
clear brilliant spark passing rapidly from one point 
to another. About the middle of the last century, 
when the iffects and phenomena of electricity began 
to be belter understood, Beecaria and Vassali, 
among otiiers, regarded the shooting stars as merely 
eleetncdl sp.irks; an hypothesis which was soon 
shown to be untenable. At a later period, when 
the iiiflamnuible nature of the gases became known, 
Lavoisier, Volta, Herbert, Toaldo, Gren, and others, 
referred these meteors to hydrogen gas, which, by 
reason of its inferior density, they supposed must 
be acqpmulated in the higher regions of the atmos¬ 
phere. Dalton, however, showed that such ac¬ 
cumulation cannot take place, inasmuch as all the 
gases which constitute the atmosphere uiust be 
equally diffused through its whole extent, according 
to tlie law of Manotte. l>eluc maintained that 
certain phosphoric exhalations generated in the 
earth, and becoming inflamed in the sky, formed 
t4ie true essence of the shouting stars. 

In this state the subject remained when1[^hlHdni 
published his celebrated work, on the causes of the 
masses of iron and other similar substances found 
in Siberia by Fallas, in which he clearly established, 
by comparing,the circu in stances of a great multi¬ 
tude of observations, that the fire-balls are meteors 
having* t|jeir origin hifyond our atmosphei’e; that, 
in fact, they are masses of nebulous matter moving 
in space with planetary velocities, which, when they 
come in the way of the earth in its revolution about 
the sun, and enter the atmosphere, are inflamed by 
its resistance and^friction, and become luminous, 
sometimes scattering masses of stone and iron on 
the ground. Halley, Wallis, Pringle, Maskelyne, 
and others, had previously assigned a cosniical 
origin to these meteors, but without suspecting that 
masses of stonqand iy^n fell from them. The close 
resemblance which the greater part of the shooting 
stars present to fire-balls, at once induced Cliladni 
to consider these phenomena also as cosiuical; that 
is to say, as small masses of matter not basing their 
origin in our atmosphere, but entering it from with* 
out, and which are either entirely consumed in 
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or become extinguished when they have passed 
beyond it. 

These conclusions, however, required to be con¬ 
firmed by a more accurate investigation of the phe- 
niflMna; for as yet no exact determination had 
been made of the actual average heights of the 
shooting stars above the earth, or of their orbits, 
velocities, or magnitudes. In the year 1798, this 
important but difficult inquiry was undertaken by 
Professors Brandes of Leipsig, and Benzenberg of 
Diisseldorf (both at that time students in Gottin¬ 
gen). Having selected a base line, about 9 miles 
in length, they placed themselves at its extremities 
on appointed nights, and observed all tlie shooting 
stars which appeared tracing their courses through 
the heavens on a celestial map, and noting the 
instants of their appearances and extinctions by 
chronometers previously compared. The differences 
of the paths traced on the maps afforded data for 
the determination of the parallaxes, and conse¬ 
quently the heights and the lengths of the orbits. 
On six evenings, between September and Novem¬ 
ber, the whole number of shooting stars seen by 
both observers was 402 ; of these 22 were identified 
as having been observed by each in such a manner 
that the altitude of the meteor above the ground at 
the instant of extinction could be computed. The 
least of the altitudes was about 6 Engliiih miles. 
Of the whole there were 7 under 15 miles; 9 be¬ 
tween 45 and 90 ; 6 above 90 ; and the highest was 
above 140 miles. There were only 2 observed so 
completely as to afford data for determining the 
velocity. The first gave 25 miles, and the second 
from 17 to 21 miles in a second. The most re¬ 
markable result was, that one of them certainly was 
observed not to fall^ but to move in a direction away 
from the earth. 

By these observations a precise idea was first ob¬ 
tained of the altitudes, distances, and velocities of 
these singular meteors. A similar but more ex¬ 
tended plan of observation was organ!ze/1 by 
Brandes in 1823, and carried into effect at Breslau 
and the neighbouring towns by a considerable num¬ 
ber of persons, observing at the same time on con¬ 
certed nights. Between April and October about 
1800 shooting stars were noted at the different 
places; out of which number 62 were found which 
had been observed simultaneously at more than one 
station, in such a manner that their respective altii 
tudes could be determined, and 36 others of which 
the observations furnished data for estimating the 
entire orbits. Of these 98, the heights (at the time 
of extinction) of 4 were computed to be under 15 
English miles; of 15 between 15 apd 30 miles; 
of 22 between .30 and 45; of 33 between 45 and 
70; of 13 between 70 and ,90 ; and of ^11 above 
90 miles. Of these last 2 had an altitude of about 
140 miles, 1 of 220 miles, 1 of 280, and there was 
one of which the height was estimated to exceed 
460 miles. 

Of the 36 computed orbits, ih 26 instances the 
motion was downwards, in one case horizontal, and 
^ the remaining 9 more or less upwards. The 
velocities were between 18 and 36 miles in a second. 
The trajectories were frequently not straight lines, 
but incurvated sometimes iq the horizontal and 
sometimes in the vertical direction, and sometimes 
they were of a serpentine form. The predominat¬ 
ing direction of the motion of the meteors from 
north-eaSi^ to souUi-west, contrrry to that of the 
earth in its orbit, was very remarkable, and is im« 
porUnt in refertece to their physical theory. 


A similar set of observations was made in Bel¬ 
gium in 1824, under the direction of M. Quetelet, 
the results of 'which are published in the Annuoire 
de Bruxelles for 1837- M. Quetclet vra chiefly 
solicitous to determine the velocity of the meteors. 
He pbtained six corresponding obsqrva^iQns from 
which this element could be deduced, and the results 
varied from 10 to 25 English miles in second. The 
•^mean of the six results gave a velc^city of nearly 
seventeen mih^.s jier second, a little less than that of 
the earth in its orbit. 

^Another set of corresponding observations was 
made in Switzerland on the 10th if August, 1838'; 
a circumstantial account of which is given by M. 
Wartmann in QueteleVs Correspondance 
maiique^^ for July, 1839. M. Wartmann and five 
other observers, provided with celestial charts, 
stationed themselves at th^ observatory of Geneva, 
and the corresponding observations were made at 
Pianchettes, a village about 60 miles to the north¬ 
east of that city. In the space of seven and a half 
hours, the number of meteors observed by tho six 
(^servers at Geneva, was 381 ; and during five and 
a half hours, the number observed at Pianchettes 
by two observers, was 104. AH the circumstances 
of the phenomena—the place of tiie apparition and 
disappearance of each meteor, the time it continued 
visible, its bright?;ess relatively to the fixed stars, 
wheiher accompanied with a train, &c.—were care¬ 
fully noted, and the trajectories projected on a large 
pUiiispheic. Tlie extent of the trajectories described 
by the meteors was very dilferent, varying from 8"^ 
to 70^ of Singular spat'b. The velocities appeared 
also to differ considerably ; but the aven'ige velocity 
was support'd by M. Wartmailli to be 25° per second. 

It was found,,from the conripurison of the simul¬ 
taneous ohsei vations, th»' the average height above 
the ground was about 550 miles; and hence the 
relative velocity was computed to be about 210 
miles in a second. I>it as the greater number 
moved in a direction opposite to that of the earth 
in its orbit, the relatv'e velocity must be diminished 
by the earth’s velocity (about 19 miles in a second). 
This still leaves upw^ards of 220 miles per second 
for the absolute velocity of tfie meteor, which is 
more than eleven times the orbital velocity of the 
earth, seven and a half times that of the planet 
Mercury, and probably greater than that of the 
comets at their perihelia. 

Such are the principal facts whicli’have yet been 
established respecting the heiglits, velocities, and 
orbits of the shooting stars ; and it is from these 
chiefly that we are enabled to form any probable ** 
conjectures respecting their origin. And since it is 
now established that no difference is observable be¬ 
tween the larger shooting stars and small fire-balls, 
both having similar altitudes and velocities, and 
presenting absolutely*the same appearances, wc 
may assume them to be of the same nature, and 
that whatever has been proved respecting fire-baHs 
will apply equally to the larger shooting starn.'^ 
Whether the meteoric appearances to which the 
latter term is applied may not include objects of 
totally different matures, is a question admitting of 
doubt. It is possible that among the shooting stars 
tliere may he objects which are merely electric 
sparks, or which have their origin in spontaneously 
inflammable gases, known or unknown, existing in 
the atmosphere ; but the greater part of them must 
be considered as identical with fire-baKs. 

( To he contmued ) 



MAGAZINE OF SCIENCE. 


367 


VEGETABLE TOOTH BRUSHES. 

Take marine*marsh-fnallow^ roots, out them into 
lengths of ^ve or six inohes, and of the thickness 
of a midf/ing rattan cane. Dry them in the shade, 
but not 80^as to make them shrivel. ^ 

Next finely’pulverize two ounces of good dragon’s 
blood, put it into a flat-bottomed glazed pan, with 
four ounces o£ highly-rectihed spirit, and half an* 
ounce of fresh conserve of roses. Set it over a 
gimtle. charcoal Are, and stir it until the dragon’s 
blood is dissolved ; then put in about thirty of tite 
marsh-mallow stAks ; stir them about, and carefully 
* turn them, that all parts may absorb the dye alike. 
(Joiitinue this until the bottom of the pan be quite 
dry, and shake and stir it over the fire, Uftil the 
sticks are perfectly dry and hard. 

Both ends of each rootfor stick should, previous 
to immersion in the pan, be bruised gently by a 
hammer, for half an inch downwards, so as to open 
its fibres, and thereby form a brush. 

IJiey are generally used by dipping one* of the 
ends ill the powder or opiate, and then, by rubbing 
them against the teeth, which they cleanse and 
whiten admirably. 

Other Vegetable Tooth Brushee. —^There are 
several cheap sorts of these tooth brushes, which 
are made in the same manner as the genuine ones, 
except that, as a basis, rattan cane, or even common 
deal, cut round, is used instead of the marsh-mallow 
roots. 


•SENSES^, OF FISHES. ^ 

FisitKS, like other re'i blooded animi^s, have most 
of them tjjvo eyes. We “oat, because, while 
anatomy has failed to detect them at all in a few 
species, of which the gastrobranchus is an instance, 
the lour-eyed anahleps, or 1^‘ich, exhibits the won¬ 
derful anomaly of four apparent eyes, looking through 
two orbits.. Altogether the visyial organs of fishes 
exhibit diversities of situation, form, and external 
appearance, more numerous and striking than those 
of most other anihials. The general situation of the 
eyes in fishes is that of one on each side of the 
head: in what are termed flat fish, they are however 
both placed on the same side, with a slightly oblique 
aspect. As the habits of these fish force them to 
recline on one ^ide on the ground, without this 
peculiar formation, the sight of one eye would have 
been* lost*; but with the eyes thus placed, the fish 
ran direct both of them upwards, as well to protect 
itself, as to wajeh for its prey which swims over it. 

The organs of hearing in fishes have been the 
objects of much discussion, their exis'tence in them 
having been denied by naturalists, until anatomy at 
length removed all doubt on*this point, although 
some anglers^re still sceptical on the subject. It is 
remarkable that even the observant Linnaeus was 
not Able to satisfy himself that any auditory organs 
could be discovered in Ashes, an oversight which 
probably arose from the particular specimens he 
examined, as in some fishes no external orifAie can 
be detected. But even when such is the case, there 
is always an internal auditory apparatus, and the 
sonorous wave reaches a tremulous mass veiled under 
a thin body lamella, and from thence the tremors 
are spread over the sensitive organ within. It was 
formc.'fjr suppewed that the oscillations gave a tre¬ 
mulous impulse to the water around, and that their 
impressions were imparted to the surface tf the 


I 

body ; whose irritability was thereby excited. But 
had this been the case, all impressions received must 
have been general; they could have had no local 
direction, which was evidently contrary to observed 
facts, and to the phenomena of hearing altog^uicr. 
The Abbe Nollet ascertained, by conclusive experi¬ 
ments, detailed in the Histoirc de VAcademic Kiyalr 
des Scmices, 1743, p. 20, that the human ear was 
susceptible to sound when immersed in water. The 
attention of Camper, Hunter, Vic d’Azyr, and 
Monro, was afterwards directed to the demonstra¬ 
tion of the auditive apparatus in these animals. 

The auditive organ, however, is unquestionably 
much more simple in fishes than in animala of a 
superior grade ; aiyl^here is, as regards this organ, 
a regular gradation from the first of these to fishes. 
It varies in different orders of them ; but in all it 
docs exist, and consists of three curved tubes, which 
unite with one another: this union forms in some 
only one canal, as in the cod, salmon, ling ; and in 
others a pretty large cavity, as in the ray kind. In 
the jack or pike there is an oblong bag, or blind 
process, which is an addition to these canals, and 
communicates wdth them at their union. 

As fishes thus evidently possess the organ of 
hearing, the faculty itself can be no longer doubtful; 
and indeed numerous facts have been brought for¬ 
ward in confirmation of its existence. Mr. Hunter 
caused a gun* to he fired out of sight of a fish-pond: 
the report affected the fish uniformly, so that they 
all vanished to the bottom, and were many minutes 
before they again made their appearance. Gold and 
silver fish have been frightened to death by the re¬ 
port of a pistol; and any sudden noise, if consider¬ 
able, will often make them start violently. In 
Germany it is common to summon the fishes by a 
bell to be fed. In China, a kind of drum, called a 
tamtam^ is also employed to drive fishes into a net; 
nor any other confirmatory facts wanting. 

The organs of taste in fishes are very obscure, 
thoughi,there is little reason to doubt that they have 
some discriminating powers in tlic choice of their 
food beyond that of smell, which we know to be 
very acute. The tongue is, however, very imper¬ 
fectly developed; it presents no papillte, and is 
supplied with none of the usual gustatory nerves. 
Fishes have also been known to swallow the plummet 
of the fisherman instead of the bait; and hence it 
is*probable that this sense is at least iudistiu^t and 
weak. In this, however, as in every other part of 
our present subject, great diversity prevails. Cod, 
for example, will swallow almost any thing, such is 
their voracity and insensibility: but on the other 
hand, it must ,be confessed, that some fishes are 
sufficiently dainty, and must be tempted by baits 
dressed^up^with epicurean nicety ; and were we to 
follow Uj) the instructions of the ancients, we should 
add essential oils to make the morsel more piquant. 
It is however probable, after all, that this gastrono¬ 
mic preference is determined rather by the acuteness 
of the smell than bf' the taste ; and in this view it 
may indeed be possible, that the effluvia from some 
vegetable oils may so resemble the odours emitted 
by some insects, us to mislead the fishes. 

The organs of smell in these animals are both 
external and internal, present an endless variety 
in form and structure in the different species. In 
some the nostrils are single, and in others divided : 
they are round in the codfish, oval in the conger eel, 
and oblong in others. They are placed in sonJe cases 
midway between the snout and eyes ; in others they 
approximate the eyes; and in others again they are 
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nearer to the snout. By means of nmscular fibres 
they can contract or dilate their oiifiees. The in¬ 
ternal olfactory organs consist, as in the Mammalia^ 
qfosseous cavities, supporting a raucous membrane 
caRRl pituitary, which is of exquisite sensibility, 
and open to the emanations given off from bodies. 
The olfactory nerves have their origin in swellings 
or tubercles, almost as large as the brain itself. In 
the cartilaginous tribes these nerves are very soft; 
in the spinous they are long and slender ; and in 
fact, following the analogies of the other organs of 
sense, their peculiarities of structure are endless. 
Finally, they are ramified throughout the pituitary 
membrane. 

The sense of sm 11 in fishetl is supposed by some 
to be very acute ; but although Dr. Fleming con¬ 
siders the organs themselves as furnishing a useful 
guide to a systematic distribution of the species, yet 
he does not think the seu.se of smell so well defined 
as might be wished. This is a subject which greatly 
concerns the angler; and we will ourselves observe 
on it, that tlie well known voraciousness of fishes, 
Hnd the eagerness with which they will seize a metal 
button, or any glittering object, all seem to point 
out the organ of sight as the principal instrument 
by which they discover their food, and consequently 
that the angler’s aim should be directed to that 
point. The acuteness or dulness in the sense of 
smelling among fishes is therefore to^ certain de¬ 
gree undetermined. The fishers‘of early times 
indeed attributed to them a love of every savoury 
substance, and of many fetid matters; while, as we 
have already remarked, essential oils were deemed 
irresistible lures to them. And these opinions are 
so prevalent in all treatises on icthyology, and appa¬ 
rently so founded on fact, that we cannot but yield 
some credence to the assertions respet ling the acute¬ 
ness of these alleged olfactory perceptions, which 
indeed the presence and marked development of the 
organ might of themselves leail us to expect. 

'fhe organs of touch in fishes are not Krongly 
marked. The skin is destitute of the papillary 
membrane; and this circumstance has engendered 
in the minds of anatomists a belief, that the sense 
of touch is altogether wanting, or at beat but very 
obscure. The well known fact, however, that both 
jack and trout, particularly the latter, enjoy the 
titillation of the hand, and even lean thereon for 
more a'^lose contact (in which propensity has oVi- 
ginated the poacher’s habit of taking the largest trout 
by tickling^ as it is termed), is a sufiicient proof 
that the sense does exist, and that in some fishes it 
is active. In irritability also they are not defective, 
as appears from the resistance they make to violence, 
but nevertheless we do not believe their feelings to 
be acute. ^ r 

Fishes have no organs of voice. This def|?ct must 
be apparent, when we consider that they have neither 
larynx nor lungs properly so called. The small 
sound emitted by them occasionally is a kind of 
sigh, produced by expelling fne air through the 
nearly closed gill-flap. The dying snap of the 
herring is caused by a convulsive closing of the 
same part; and the sucking or chuck of the chub, 
in warm sunny days, when swimming near the sur¬ 
face, is, we are inclined to t^ink, effected by the lips. 
This action may probably be occasioned by some 
application of the mouth to the large leaves of 
aquatic plants, fur it is most observable when the 
fishes lire beneath or near them. 


SPECTACLES. 

RULKS FOR i#UDGING WHEN THE kVES KECIUIRK 
THE ASSISTANCE OK. ^ 

1. When we s^re obliged to remove sm^ill objects 
to tf'coiisiderable distance from the t^j^e iiii# order to 
see them distinctly. 

2. If wc find it iiec^^ssary to get more light tlian 
formerly, as, for instance, to place the*candle between 
the eye and the object. 

3. if, on looking at, and attentively considering 
A near object, it fatigues the eye.and becomes con¬ 
fused, or if It appears to have a kind of dimness or 
mist before it. 

4- When small printed letters are seen to run 
into ea'di other, and henee, by looking steadfistly 
on them, appear double or treble. 

5. If the eyes are so fifJgued by a little exercise, 
that we arc obliged to shut tlicra from tune to time, 
so as to relieve ihrm by looking at difterent objects. 

When all these ciicmnstances concur, or any 
of them separately takes place, it will be npcc:tsary 

seek assistance from glasses, which will ease the 
eyes, and in some degree cheek their tendency to 
become worse *. whereas, if they he not assisteil in 
tiiii'^, the weakness will be considerably increased, 
and the eyes be impaired by ilie efibrts they are 
compelled to exert. 


MEMORANDA. 

Pew\s\Composi(wri6jt/or Cnreriny lluihlings .—The 
hardest and purest limestone (white iqprble is to he 
prelerred^ free from sand Stjlay, or other inatU i ; 
calcine it in reverberatory ^arnace, pulverize and 
pass it through a sieve., One part, by weight, is to 
be mixed with two parts of clay well baked and 
similarly pulverized, conducting the wdinle operation 
with great care. Thi^ forriis the first powder. The 
seeond is to be made of one part of calcined and 
pulverized gypsum,, to which is added two parts of 
clay, baked and pulverized. These two powders 
are to be combined, and intimately incorporated, so 
as to form a perfect mixture.•WEen it is to be used, 
mix it with about a fourth part of its weight of 
water, added gradually, stirring the mass well the 
whole time, until it forms a thick paste, in which 
state it is to be spread like mortar upon the desired 
surface. It becomes in time as hai*J as stone, allows 
no moisture to penetrate, and is nut cracked by 
heat. When well prepared it wnli last dny length 
of time. When in its plastic or soft state, it maa^ 
be colored of any desired tint. 

Red Japan ,—For this purpose the base of the 
japan ground'must be made up with madder lake, 
ground up with oil of turpentine ; this forms the 
first ground ; when perfectly dry, a second coat 
must be applied, composed of lake afld white copal 
varnish; and the last with a coat composed of a 
mixture of copal and turpentine varnish mixe'i\ up 
with lake. 

Blue Japan .—The first coat must be given with 
artificial carbenate of barytes, ground with oil 
varnish; the second with Prussian blue, gpround in 
copal varnish, and finished as before stated 

Black Japan .—This is obtained by applying 
finely levigated ivory black, ground up with linseed 
oil varnish; the second coat must consist of the 
same pigment ground up in copal varnish. 
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POWKLL ANM) l.KAI.\M)’S MICIIOSCOPL*:. 

Tiik (Killy aihnnt.'iLrcs, .uiMni^to owry 

hiMiioli of natural si'iL'inv tioin tin* ii^e of the nn- 
ri*ovn?)|ie luiMJ iiuliicdl lo j>rt*S('ut, after .sonic 
ye^nh’ t*\jv.ilenee. aw ni^ti uinenl luoilitieil to the 
prebent impro\( riniil.-', anil more within the leaeli 
of sineritilic oh'ei\ers, tlnni that we have ol late 
coTistiiieteiK Jn tlie tiillowim; ile^eriptioii alniObt 
evt'i V poition of the in'Irument is alluileil to, and 
fi 2 :nu*s of the diflVrent parlh appended ; and it has 
hien our oiijiet to tji\e eveiy individual credit for 
liiij iniproveiiiputb, where at least we consider them 
of sue.V iinportanee as to he placed on record. 

The points most ''^serving «f attention are the 
follovMin^ •—The double pillar, as first made by 
Ml*. (leori^e .faekson, which possesses the advantage 
ot beiiif^ lii;lirei. and distributes the weight more 
e^pially upon the foot. We have also introduced a 
circular motion to turn the body oft' the stage to cx- 
•iniMic the oiJ]L‘et, and to change the object-glass to 
pFevent It Ironi falling upon the object. The stage 
l^ made laiirer and '.Ironger llian in former micro- 
s<‘opcs of this si/e, and the pinion and screw are of 
the ,>aine diamerer as in larger instruments. This 
disruption of st'ige was first constiucted by Mr. 
Tun ell. There are, however, two or three other 
improvements and modifications, such as the method 
for adju^litig the object-glass to compersate for the 
thiekiie-'^ ot the glas< covering the object. 

l ig. 1. Tfic Microsvopp in ihv position for general 
VHP .—As the most (ioiiumient method of using the 
iustrnnii lit is in this ])03itiori, it will be necessary 
alter taking it out of the c.iac, to tuiii it by means 
of 'the jiiliiirs on its moveable foot, in oider that the 
jnineipal weight ui'iy be over otic of the leet. When 
llie jx'rsoii Using it is st.indnig, and the body of the 
rniei OM’ojie |jer])eiiiliciilar, it i-n then firmest as taken 
Iroin the ea^e. A, the coai.se adjust merit for the 
i)ody, whieh rests on two roihis, and is moved by 
a i.u’k and pinion. H, the line adjustment,,which 
1“* a >ere\v i eonc, against '\lii(:li there is a .spring 
])Ir^M^g rig im-t the cradle, whiih carries the corn- 
pontid body. C, milled head, wlneli moves the atage 
to the ngliL and hdt. D, heads that move the stage 
at right angles to the other (C)—there is one head 
on cricb bide of tlie stage to this motion, m order 
tliat botii hands may be emfdoyed at the same time, 
one on and the other on the opposite side, when 
a rotatory movement is required to search for ani¬ 
malcules, or other object*-. When the two screws, 
C .and D, are used together, a diagonal motion, 
and w'hen separate, motions at right angles with each 
other are obtained. F arm for hohiing the stops, 
F F F, (fig. 2,) which are u.sed when viewing opaque 
object.—To place them for* u^e, push dclwri the 
mirror G to the extreniily of the .stem ; put the stop 
into the hprmg-hole, turn it into the centre' of the 
stage, and raise it as high as tlie slide on which the 
objOcL is placed will admit of. G mirror for illu¬ 
minating oojeeis.—When the concave side is used 
it should he rawed nearly to the stem, in order that 
^hc rays of light proceeding from it may reach the 
object before cros'-iiig, lor by this means the most 
inlen.se light i.s oh timed. It is invariably used for 
opaque objiMits, togetiier with the lAe.berkuhn. At 
nigh it will be riece'-s.iry to use the larger condensing 
lens, which should be j»i.u:ed at about its focal dis¬ 
tance fiofu till' lamp, wdh its comm k side to the 
mirror,-a'ul ai’jiwled till the i iv,-, ol light fill il. 
II, spung-puu L tor holding tin* .slides on the stage.— 
The most coiiVcnitnUmode of placing them jb, to 


piwli up the spring-jiicce sufticiently high to allow 
the slide to go on the si age, iiiul then compres.s it 
until it holds if.. Any niiinbcr of slidca of the same 
width may then, after it has been set, ^he put in 
without that trouble. Sliould the slides be very 
w'ldi^Jii order to have the whole range of the stage, 
it will be iicf*essary to observe if the Centre" of the 
bliilc coriPsjioTids with the line on the centre of the 
itage ; if not, it must be altered until ;t d ics. 

Fig. 3. .4c^'ro/Wfl/JC Condenser .—This is lulajited 
under the stage. 11 will be ob.scrved there are two 
notches in the plate, capable of admitting the two 
bpiings on the condenser; put il iV., and turn it till 
the niilh'd head is in the best jio.sition for use ; bring 
your object into tocus, and adjust the condenser till 
you see distinctly the image of the lamp, or 
flame oi the window, if by daylight; and then you 
may b(* assured the most intense light is obtained, 
which IS not always desirable. The light is le'-seued 
or diminished by turning back the coiiden.snig Icn.s, 
by means of the milled head. 

Fig. t. yitcrometer for measuring objects .—Tim 
upper part ol the stage is taken out of the pl.itc, 
jmt into the micrometer, and the whole put again 
on to the stage. To measure an object, observe that 
the micrometer stands at nought; then adjust one 
edge of the object till it comes in eont.ict with the 
web in the eye-piece, by the milled head C; then 
adjust it acro.ss by the head of the micrometer 1>, 
when the number of revolutions and points may 
be taken. 

Fig. 5. Phial holder fur ineivmtj Chara^ ^'c. while 
VI a livjnil, state .—It /s adapied to go in the plate 
of the stage, and is put in after taking the upper 
part of th stage olf. i- 

Fig. ti- Diaphram of Fi\fnck construction .— 
Which IS used in front of the lump, to cut oft* ex¬ 
traneous light, and intercept the rays before they 
reach the rniiror. It goes into the stem of the large 
condeiisiitg lens, which,is easily drawn out, and tlic 
diaphram substituted. It should be pUccnl at about 
eight inches from the mirror, and if an image of the 
aperture is obtained in the body, bula.-imall poiLiuii 
of the held of view will be illuminated. The .m/c 
will depend upon which aperteLTe is used, and the 
relative distances of the mirror from tin; object, and 
the diaphram from the mirror; it is uaeiul, when 
any very delicate structure is to be observed, as the 
darkness around the object readers the markings 
more distinct. < * 

Adjusting Object-glasses .—These are made to 
adjust, in order that they may be as prirleci. for 
viewing objects covered with glass, as those lli.it 
not. As it is of material consequence that the 
obj(U:t-glass should adjust to suit the various thick¬ 
nesses of glass'that arc used, and as it is impossible 
to measure dccuraUdy the tliicknes.s, the best method 
to adjust the object-glass in this :—Flace it at the 
point for viewing objects uncovered, v^liich will be 
known by observing that the circular line under the 
word uncovered corresponds with the fixed line' or, 
the more ready way is, to adjust it down as far as it 
will allow, as we alw'uys make them to stop at the 
corrected pointa Jlring the object into focus by the 
adjustiruMit of the body, tlu*u adjU'it tlu* objeet-gUss 
till the upper surface ol ihe wliicli coveis the 

object is in focus; tins cm viiy iiMdily be done 
{ wdiile the (M rsou is ohsei vnig, Ijy l.ikmg hi tween tKv 
finger and thumb the millmg on the obieet-glaes, 
and turning it to the left; tiicii hrjng tln> object 
again into focus by the body, and th(5 adjustment is 
perfect. For the principle of this important method 
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of correcting ohject-glHsses for looking through glass, | 
we are indebted to Mr, Andrew Koss. 

Fig. 7. <Sfcrl Disc, by \vhicft ^Drawings arc 
made. —T*' use it, place the body of the microscope 
horizont? ly, take the cap off the ryc-piece, push on 
the disk tn the line marked upon the long cye-'decc, 
and adjust it till the arm is horizontal. 

The price of the instrument above described 
varies from ff/^ty to sixty guineas, depending upon 
the number of powers and appar*itus attached 
thereto; a very complete microscope, however, of 
this kind may be obtained for about forty-fi/e 
gutneas.— Mtcros\:opic Journal. 

SHOOTING STARS. 

r Hemmed Jtom 366, and corn'lndfu ) 

Physical Theory of ihje Shooting Stars .—Some 
philosophers, as already stated, have ascribed an 
atmospheric origin both to the shooting stars and 
Are-balls; but the observations of Brandea, and 
more particularly those of Wartmann, whicn prove 
that many of them appear at altitudes far beyon * 
the limits which can be assigned with any probability 
to the atmosphere, have rendered this supposition 
altogether untenable. Another hypothesis respecting 
their origin is, that they are bodies projeett‘J to our 
eartli from volcanoes in the moon. Dr. (libers was 
the first, perhaps, w’ho showed the jjossibility of this 
hypothesis. On computing the forces necessary to 
overcome the moon's attraction, he found that a 
body projected from the moon wirli a velocity of 
about 8500 feet in a second would not faO back on 
the lunar surface, but recede from it indetimtely ; 
and that in order to rci 'h the earth it is only ne¬ 
cessary that the proje^'tlle should have the velocity 
of 8500 fef.t, which is quite, conceivable, being only 
about four or tive times that of a cannon ball. The 
hypothesis of the lunar origin of meteoric stones 
was adopted by Laplace, Ber:^dius, Benzciiburg, and 
others ; but the observed volocities of the shooting 
stars have rendeied this origin ejtreinely improbable 
with respect to them. In order to enter our at¬ 
mosphere with a velocity of 20 miles yi a second, 
it may be shown that*if they come from the moon 
they must have been projected from the lunar surface 
w'ith a velocity of about 120,000 feet in a second, 
which may be regarded as altogether impossible. 

It thus ap])ears tl^t those shooting stars and fire¬ 
balls which liavcithe planetary velocity of from 20 
to 40 miles ill a second, cannot with any probability 
be rcgardid as having their origin in the moon. 
^Vhetlier any individual bodies moving with a smaller 
velocity may have a lunar origin, is a question which 
cannot be decisively answ'ered. “ To me,’' says 
Dr. (libers, “it *loe8 not appear at *all probable; 
and 1 regard the moon, in its present circumstances, 
as uii extremely peaceable ne^^hbour, which, from 
its want of Hater and atmosphere, is no longer 
capable of any strong explosions.” 

iVe hypothesis first suggested by Chladni is that 
which appears to have met with most favor, having 
been adopted by Arago and other eminent astrono¬ 
mers of the present day to explain ♦he November 
phenomena. It consists in supfiosing that, inde¬ 
pendently of the great planets, there exist in the 
planetary regions myriads of small bodies which 
ci.culatc about the sun, generally in groups of zones ; 
and that some of these zones intersect the ecliptic, 
and art. consequently encountered by the earth in 
its annual revolution. The principal difficulties 
attending this theory are the following.—First, lh.it 


bodies moving in giuups in tlie circumsUnces 
posed must m i i ssririly move in the same direetuui, 
and consequently, wlien they become visible from 
the earth, would ail appear to emanate from one 
point and move towards the opposite. Now, aL.jough 
the observations seem to show that the prcdoiniratmg 
direction is from north-east to south-west, yet saoot- 
ing stars are oliaerveil on the same nights to i nianatp 
from all points of tlie heavens, and to move in all 
possible directions. Secondly, their average velocity 
(especially as determined by \Vartmann) greatly 
exceeds that which any body circulating about the 
sun can have at the distance of the eaith. Thirdly^ 
from their appearance, and the lunuiunis traiu^wliich 
they generally leave behind them, and which often 
remains visible for several seconds, sometimes for 
whole minutes, and also fioin their being situated 
within the earth’s shadow, and at heights far ex¬ 
ceeding those at whieli the atmosphere can be 
supposed capable of supporting combustion, it is 
manifest that their light is not reflected from the 
sun ; they must therefore be self-luminous, which 
is contrary to every analogy of the solar system. 
Fourthly, if masses of solid matter approached so 
near the earth as many of the shooting stars do, 
some of them would inevitably be attracted to it; 
but of the thousands ot hlioi*tiiig stais which have 
been observed, there is no auUieiiticated instanee of 
any one hav’ig actually reached the earth, b'lttbly, 
instead of the meteors being attiacted to the <‘aitb, 
some of them are ob&crved a<'tiially to jise upwards, 
and to desciibc orbits which arc convex towards the 
earth ; a circumstance, of winch, on tlie present 
hypothesis, it seems diilicult to give any rational 
explanation. 

From the difficulties attending every hypothesis 
which has hitherto been propohcil, it may he inferred 
how very little real knowledge has yet been obtained 
rcapectiiig the nature of tlie .shooting slais. It is 
ecrtaiii that they appear at gnat altitudes above tiie 
earth, '^nd that they move with piodigious velocity; 
but every thing eUc respcciing tlieui is involved m 
profound my.stery. From the whole of the fact?, 
M. Wartmann thinks that the most rational con¬ 
clusion we can adopt is, that the meteors piobably 
owe their oiigin to the disengagement of electiicily, 
or of some analogous matter, w hich take.s plan* iii 
the celestial legions on every occasion in which the 
ccAiditions necessary for llic production tiic 
pheiiomeiia are renewed. 

The presumptions in favor of the cosmical origin 
of the shooting stars are chielly finuidt'd on their 
periodical recurrence at certain epochs ot tlie year, 
and the extraordinary di.splays of the plicnoineiia'ta 
various years on the nights of the 12th or l.bli of 
Novemlfer. \\ o sliall li|jie merely state tlie principal 
circumstances accompanying those of 1799, which 
put the notion of a Inuar origin entirely out of the 
question. 

On the morning of the 12th of November, 1799, 
before sunrise, Hurtboldt and Bonpland, tlieri on 
the coast of Mexico, were witnesses to a rem.irk.ihle 
exhibition of shooting stars and fire-bulls. They 
filled the part of the heavens extending iiom due 
east to about towards the iioith and south. 4’liey 
rose from the horizon between the cast rjiui ea.<t- 
north-east points, descrujcd aics of unequal magni¬ 
tude, and fell towards the south ; .«!Oiiie of them rose 
to the IjcH^ht of 10'^, all .ibove 25"^ or 30"'. Many 
of them appeared to explode, but the larger i umber 
disappeareil without emitting sparks: some bad a 
nucleus appaicnlly equal to Jppitci. This most 
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remarkable spectacle was seen at the same time in 
Cumana, on the borders of J3razil, in French Guiana, 
in the channel of Bahama, on the continent of North 
America, in Labrador, and in Greenland ; and even 
Hf Cjrlsrulie, Halle, and other places in Germany, 
many shooting stars were seen on the same day. At 
Naiii and lloMenfhal in Labrador,and at Newhernhut 
and Liehteiiau in Greenland, the meteors seem to 
have approached the nearest to the earth. At Nain 
they fell towards all points of the horizon ; ainl 
some of them had a diameter which the spectators 
e&iimated at half an elL 

I^TEAM AND THE STEAM ENGINE 

Clii’sumad from 350 j 

It has been already stated, that Dr. Papin had, 
previous to the p:actical development of Savory’s 
projects, employed his faculties upon the then 
known properties of steam ; yet, evidently, Savory 
tlie first to construct a working and useful 
steam engine ; therefore, although the French claim 
for their countrymen the merit of this noble ma¬ 
chine, yet we must admit, that our countryman has 
deservedly the preference, and this is admitted by 
all nations except the French. The expansive force 
of steam, however, which Papin had previously ex- 
)ilained, although not the great power employed, 
seems for many years to have led to 50 result; in 
fact, Papin had abandoned the experiments he had 
at first instituted as leading to no result, until the 
celebrated Leibnitz, having seen one of Savory's 
engines in England, sent a description and draught 
of it to Papin for his opinion upon its merits; then 
and not till tlien did Papin set his inventive faculties 
to bear successfully upon the subject. After u time, 
namely, in 1707,—he published a pamphlet, called, 
a “ New uietliod of raising Water by the force of 
Fire.” Ill this pamphlet he described the following 
engine .— 



A boiler A, made of copper, communicates by a 
pi^o R, with a cylind;,r I, which fotms the body of 


the pump. This cylinder has no bottom, but ia 
connected to the curved pipe X, which enters into 
and ascends., nearly to the top 6 f the cistern 
R R, which is air-tight, and is furiiishecj-vith a pipe 
and cock P W. On the curved part of ^he pipe X 
is another pipe terminating with the fui^nel K, and 
having a stop-cock M. The feedirig pipe B, has 
also a stop-cock C, and just above is another pipe 
|t,D. At Q is a conical Valve, and at '\fety valve. 
Also a secoiyl safety valve is at E on the boiler. 
When a sufficient quantity of steam is generated hi 
the boiler A, .the cock C is opened, to allow it-to 
flow into the pump cylinder I, vr,iich we may sup¬ 
pose to be nearly filled with water, the steam presses 
by its elasticity upon the flokter H and depresses 
it into the cylinder I, forcing the water which is 
beneatfi it, through the curved pipe S, up the pipe 
X, till it falls into R R. l^he cock P is tlien opened, 
and the water compressed by the condensed air in 
the upper part of the cylinder, issues with greac 
velocity upon the boat boards of the wheel to which 
it imparts motion. The reverse action obtained by 
‘-he alteration of the cocks will be easily understood. 
A curious contrivance will be found in the floater 
of this engine. Papin was desirous at the same time 
of preventing the condensation of the steam sent 
into the cylinder, and also to promote its elasticity ; 
with this view the floater had on its upper part a 
case or cylinder of iron, in which a red hot iron H 
was placed, so tliat the steam instead of coming in 
contact with cold water, struck against the heated 
iron, and thus acted with increased instead of di¬ 
minished, force in th^. water eylinder. The heated 
irons were renewed from time to time^ through the 
valved office C. The trfuble attending such a 
contrivance rendered it ineffipacious, still its inge¬ 
nuity will be readily conceded, as well as^ the merit 
of the safety valve in the boiler, the want of which 
was severely felt in Savory's engines. Another 
thing is worthy of remark, that is, the near approach 
of the floater of Papin’s cylinder to the piston 
afterwards employed, and also the circumstance that 
when the steam is cut off, and the communication 
with M, which is supposed to be connected with 
the well, ia opened, the plunger is dhven up again 
by the pressure of the air within R R. These things 
it is said by some writers suggested the structure 
of the atmospheric enginct afterwards invented by 
Newcomen ; yet it does not clearly appear that this 
latter person, who was a blacksmitl at Dartmouth, 
in Devonshire, was at all acquainted with the works 
of Papin. If he had, it is scarcely pessible to 
suppose that he would have omitted to use the levej^ 
safety valve, yet we do not find it in the engines of 
Newcomen, a clack valve being substituted. In 
Savory's engine we have seen that the effect is 
produced in two ways, by the condensation ot the 
steam forming a vacuum in a receiver, into which 
the water is forced by the pressure ctf the atmos¬ 
phere, and where the water was required to be 
elevated to a greater height than from iifl to 30 
he employed the direct pressure of steam of a higher 
temperature and dangerous elasticity. In the at¬ 
mospheric eng vie, the process is totally different, 
the steam exerts no direct action upon the water, 
or upon any part of the apparatus—it is merely 
employed as a means of forming a speedy vacuum, 
under a piston attached to one end of a lever, the 
rod of a pump, piston, or plunger being attached 
to the other end. In this construction the vo^cr 
of the engine has no reference whatever to the 
strength or temperature of the piston, beneath 
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which the vapor is introduced from the boiler. The 
steam cylinder is now for th( first time detached 
from the water pump. • 



The steam generated in a boiler A, was admitted 
through the cock K, into a cylinder C, under the 
piston n, attached by a rod or chain to one end of 
the beam L. The other end of the beam Ot-aring a 
rod which is attached to a common pump. A bent 
pipe 1) reached from a cistcrif G, to the bottom of 
the cylinder, second pipe reached to the well ; it 
is shown in the figure & if crossing the h^e. The 
engine was worked by*a boy whose business was to 
move the handle O backwaMs and forwards. The 
handle moved at the same time two cocks K and N. 
One of wliich it turned on and the other off at the 
same time; now supposing fliat the boy pulled the 
handle towards him, it would close N and open K. 
Ily this action, the steam wouli rush beneath the 
piston, and diiving it up, would suffer the pump 
rod to sink, being forced down by the weight J, 
When the cylinder is full of steam, the handle O is 
pushed back, and the steam thereby cut off, while 
the cock N being t\irned on, a stream of cold water 
rushes into the cylinder and condenses the steam ; 
the piston therejbre*falls, being acted upon by the 
pressure of the atmosphere on the upper side of it, 
the wASte water runs of by the second pipe. This 
engine is still used as a pumping engine, 

* fTo be continued. J 


PRESERVATION OF FISH. 


In preserving fish for the pii^oses of science, no 
metliod is preferable to that of immersing them in 
spirit}. The mouth, gills, and fins can then be 
sprefld open; the rays of the one and thp internal 
parts of the other can be accurately examined, and 
even the internal structure of the body may be 
investigated. All these advantages areisither pdrtially 


or totally lost to the naturalist when the specimens 
have been either stuffen oi dried. It is therefore 


advisable to preserve all such species as may require 
sulisequent examination in spirits. Of the vessels 
to be used for fish and other animals, glass bottles 
are perhaps the^est, as, whatever precautions are 
used, a portion of the liquor will evaporate through 
the pores of wooden casks: square bottles are to be 
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preferred, as they arrange close in cases, and no 
space is lost. The perfect preservation of the animal 
depends upon the quality of the liquor, the manner 
of placing them in the bottles, and the method of 
lilting or closing these bottles. The foliowiJfi' in¬ 
structions under these heads are taken from the 
memoir of the celebrated circumnavigator Peron, 
whose voyages have been attended with more ad¬ 
vantage to natural science than any others on record. 

The spirituous liquor to he used must be from 16 
to 22^ of the areometer of Baume; (this is from the 
strength of brandy or whiskey, to that of ordinary 
gin,) if it be stronger, it entirely destroys the color 
of the subjects. For quadrupeds it should of 
22 ^ All spiritiiou} liquors are equally good, but 
those which have least color are obviously preferable. 
Before the hah or animal is put in the liquor, it 
should be cleaned from dirt and slime. It is do- 
sirable to prevent it from touching the bottom of the 
bottle, as, if not supported, it will sink down and 
soon become corrupted. M. Peron therefore pro¬ 
poses to fasten the animal to a flat piece of cork, 
which holds it suspended in the liquor. Several 
subjects can thus be placed in the same vessel, either 
by the side of one another or at different heights; 
they will float in the liquor without touching, and 
the slimy particles will beccnrie detached and fall to 
the bottom. M. Peron affirms that thus floating 
they cannot be injured, although the bottle may be 
shaken or overturned. But as this method is not 
very easy, the specimen may be inclosed in a bag of 
very fine linen, or in a net tied to the cork, to which 
they will remain suspended. With vertebrated 
animals it will be advisable to make a small incision 
ill the body, that the liquor may penetrate into the 
inside. M. Peron advises the use of camphorated 
spirits, as the camphor augments the preserving 
quality of the liquor. In some cases, however, this 
is attended with the disadvantage of making the 
subjects tough and difficult to dissect. After the 
animal jias been in some days, the bottle must be 
replenished with liquor, and then firmly closed with 
a cork-stopper : those made of glass frequently 
break by the evaporation of the spirits. 

The luting or composition with which the cork 
is to be covered, and the evaporation prevented, is 
called by M. Peron lithocolle; it is composed of the 
following ingredients:—common resin, red ochre 
w(Al pulverized, yellow wax, and oil of tuiqgintine. 
The wax and resin is melted, and the ochre added 
in small portions, stirring it briskly at each addition 
with a spoon. When the mixture is boiled seven or 
eight minutes, pour in and mix the oil of turpentine, 
and continue to Jjoil the whole. Precautions mifst 
be takei^ to prevent the inflammation of these in¬ 
gredients ; ^but if this should happen, a lid to cover 
the vessel must be at hand, with which the flame 
may be immediately extinguished : the vessel should 
moreover be furnished with a handle, and capable of 
containing three or four times the quantity of luting 
that is actually prepdfing. To ascertain its quality, 
a small quantity may be put from time to time upon 
a cold plate, and its degree of tenacity can thus be 
ascertained. This cement can be prepared at sea, 
and employed almost immediately. After having 
corked the bottles, and ^iped them well with a dry 
cloth, the cement is heated to the boiling point, and 
being well stirred, is applied over the whole surface 
of the cork by a brush or any other substitute. 
Sometimes the cement, by penetrating the»cork, 
causes the spirits to evaporate and burst the surface; 
this causes small openings to^appear, which are 
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stopped by passinp: a second coat of lithocolle over 
the first when it is cold. If the bottles are small, 
the nocks may be at once plunged into the cement, 
provided the grain of the cork is of such a close 
textul'e as to prevent any of the spirit from pasising 
through during (he operation. The aperture of the 
bottle may be further secured by covering it again 
with linen, firmly tied and saturated with liquid 
pitch. Bottles thus prepared may be turned over 
ill all directions, and exposed to the strongest :it< 
mospheric heat without the least evaporation or 
escape of the spirits. 

The skins of fish may be preserved and dried by 
differx^jit processes. The most simple method, ap¬ 
plicable to the greatest proportioy, is that of dividing 
the fish longitudinally, so as to preserve one side of 
the skin and Unr *n an entire state ; from this side 
the internal bones and flesh are removed. The head 
is sufficiently reduced in thickness to admit of being 
laid flat; in other words, accurately divided into 
two: the dorsal and caudal fins must of course be 
left entire, as they are too thin to be divided. I'lie 
skin and bones being well anointed with the pre¬ 
servative, may be either filled with plaster and 
attached to a board, or be suffered to dry between 
leaves of blotting paper, and preserved like dried 
plants. 

Lampreys, cels, and other cylindrical fish may he 
preserved by skinning them from the •head to the 
tail, in the same manner as eels are prepared for 
cooking. The head, however, must be pniserveii, 
its contents emptied, and the skin filled with fine 
sand. The diodons, ostracions, and several other 
exotic tribes, having their bodies covered with spines 
or bony scales, are to be opened longitudinally under 
the belly ; the interior parts are then rernovetL and 
by being simply stuffed with cotton, the original 
form is preserved unchanged. 

GOTHIC ARCHITECTURE. 

• 

Tins term is considered by some authors to include 
the Romanesque, Saxon, Norman, or by whatever 
other name the early Christian style, disiinguishcd 
by its massive character and circular arches, may be 
called; but it is now generally understood as dis¬ 
tinct from it, and is thus admirably defined by Mr. 
Whewell :—It is cliaract^jrised by the pointed 
atc/t ; ^y pillars which arc extended so as to lose all 
trace of classical proportions; by shafts winch are 
placed side by side, often with different thicknesses, 
and are variously clustered and combined. Its 
mouldings, cornices, and capitals, have no longer 
classical shapes and members square edges, 
rectangular surfaces, pilasters and entablatures, dis¬ 
appear ; the elements of bi 4 dding becoi^e lilender, 
detached, repeated, and multiplied ; they assume 
forms implying flexure and ramification. The open¬ 
ings become the principal parts of the wall, and tlie 
other portions are subordinate to these. The uni¬ 
versal tendency is to the predifominance and pro¬ 
longation of vertical lines; for instance, in the 
interior, by continuing the shafts in the arch- 
tnouldings; on the exterior, by employing buttresses 
of strong projection, which shoot upwards through 
the line of parapet, and ^rmini^e in pinnacles. 
The pier is, in the most complete examples, a col¬ 
lection of vertical shafts surrounding a pillar, of 
which the edges are no longer square. The archi- 
volt cotisiiits of members corresponding more or 
less to the members of the pier, and consequently ' 
is composed of a coUection of rounds and hollows, ; 


and loses all trace of its original rectangular section. 
The piers send up vaulting shafts, which give an 
independent anity to the co m part inti nt which they 
bound : and the clerestory window audits accom¬ 
paniment have a^necessary relation to tlie^yniinetry 
of tliis compartment: the triforiuin^of c^ourse con¬ 
forms to the same rule. At the same time, the 
workmanship improves much, both in skill and 
I taste, and carries the [)reduminating^«cl'factor into 
the details. 

But all these changes were introduced graduaBy 
ifi the courst>of several centuries, and the Gothic 
style has, consequently, been Avided into three 
distinct periods. The first style of Gothic in this* 
country, called by Mr. Rickman the* early English, 
prevailed throughout the thirteenth century. The 
decorated style, or perfect Gothic, prevailed during 
the greater part of the fourteenth century. The 
third and last style, called by Mr. Rickman the 
perpendicular, may be called the style of the 
fifteenth century; but specimens may be found as 
late as* 1(310, and even later, though often n^uch 
tlebased, and mixed with the Italian style, then 
prcv.ileiit. 

it lias been well observed by Mr. Willis, tliat the 
complete Gothic style did not arise at once from 
the Romanesque ; but that, on (he contrary, there 
is in every country a different intermediate style, 
wliicli JiHS been called early Gothic, but we may 
substitute the name of each country as a distinction; 
thus wo have (‘arly English, early (leruian, early 
Freneli, and we may add, early Italrm. In Italy 
the Gotliic was at or#?c superseded by the revived 
Classical, but m other countries it^had time to 
decline kito forms which nsay be termed the after 
Gothics, an(^ which in Germmy, the Netherlands, 
France, raid England, 4 'onstitute as maqy different 
styles, although derived from a common parent. 
In the two latter they have been termed liamhoyant 
and perpendicular, froipi the forms of the tracery in 
the windows, and w'ere all eventually sujierseded by 
the revived Classic]|i, which spread itself from Italy 
over the whole of Europe. 

INERTIA. 

Inertia means passiveness or inactivity. Thus, 
matter is, of itself, equally incapable of putting 
itself in motion, or of bringing itself to rest when 
in motion. • 

It is plain that a rock on tlie surface of the earth 
never changes its position in respect to other things 
on the earth. It has of itself no power to mov(^ 
and would therefore for ever he still, unless moved 
by some external force. This fact is proved by tlie 
experience of’every person, for we see the same 
objects lying in the same positions all our lives. 
Now, it is just as U*ue that inert matter has no 
power to bring itself to rest, when^once put in 
motion, as it is, that it cannot put itself in motion^ 
when at rest; for, having no life, it is pert^dly 
passive, both to motion and rest, and therefore 
either state depends entirely upon external circum- 
stanceir. « 

Many instances might be given of the unwilling¬ 
ness of mutter to yield to any impression given to 
it, and its tendency to remain quiescent. The fol¬ 
lowing are among the most instructive :—When tlrt 
sails of a ship are loosened to the breeze, slowly 
and heavily at first the vessel gets ii^tu mutihn, but 
gradually its speed increases as the force by which 
it is impelled overcomes the inertia of her masst 
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A great force is necessary at first to set a vehicle in 
motion ; but when once tliis is effected, it goes on¬ 
ward with coinitui Htive ease, so that, inrf'act, » strong 
effort is n<j| ^.ssary before it can be slopped. If a 
person be^ standing in it when it^U suddenly set 
a-going, fee{ are pulled forward, whilst his b^dy, 
obeying the law of inertia, remains where it was, 
and he arayrdingly falls backwards. On the other 
hand, if tln'^'vdl^icle be suddenly stopped, and the < 
individual be standing in the same •position as 
foT-merly, the tendency vhich his body has to move 
. forward—for it acquired the ^me motion as tlj% 
cafriage by which^it was borne along—will cause 
*him to fall in the opposite direction. Casualties of 
this descriptiofi frequently occur to persons on 
horseback, who are thrown over the necks their 
steeds, or fall beliind them, according as the animal 
stands still suddenly, or s||irts off unexpectedly. A 
man jumping from a coach at full speed will cer¬ 
tainly fall prostrate on the ground^ if he leaps down 
as if he were descending from a body at rest, to one 
whidfi is in the same state; for when he makes the 
attempt, bis body has the same motion as the coach ;• 
and when the feet arrive at the ground, the motion 
in the lower part is arrested, whilst it continues iii 
the upper part; and thus he finds himself thrown 
from the perpendicular into the horizontal position. 

The following is a familiar example of the inertia 
of matter :—Upon the tip of the finger let a card 
he balanced, and a piece of money—say a shilling 
—laid upon it. Let the card then be smartly struck, 
and it will fiy from beneath the coin, leaving it 
supported upon the finger. This arises ^om the 
inertia of the^metul being greater than the friction 
of the card which passet from beneath it. • 

Coursing, hare imnting, afforc^ a striking 
illubtrationtof inertia. In tkat cruel sport, the hare 
seems to possess an instinctive consciousness of the 
existence of this law of matter. When pursued by 
the greyhound, it does not rim in a straight line to 
the cover, but in a zig-zag one. ll (loublea^ that is, 
suddenly changes the directionvof its course, and 
turns back at an acute angle with the direction in 
which it had bfeu running. The grey bound, being 
unprepared to make tlie turn, and therefore unable 
to resist the tendency to persevere in the rapid 
motion which it has acquired, is impelled a con¬ 
siderable distance forward before it can check its 
speed and return to Ahe pursuit. But, in the mean¬ 
time, the hare iffis been enabled to shoot far ahead 
in thg other direction ; and although a hare is much 
less fleet than a greyhound, by this scientific ma- 
ifceuvring it often escapes its pursuer. Those who 
have witnessed ^he perhaps still more cruel practice 
of horse-racing, may have observed that the horses 
shoot far past the winning-post before their speed 
can be arrested. This is also owing to the inertia 
of their bodies. • 

Common experience proving that matter does not 
put ^self in motion, wc might be led to believe that 
restfis the natural state of all inert bodies; but a 
few considerations will show that motion is as much 
the natural state of matter as rest, and that eitlier 
state depends on the resistance, #r impulse, of 
external causes. 

If a cannon-ball be rolled upon the ground, it 
will soon cease to move, becaiibc the ground is 
rough, and presents impediments to its motion; 
but if it be rolled on the ice, its motion will continue 
much longer, l/bcausc there are fewer impediments, 
and, consequently, the same force of impulse will 
carry it much farther. We sec from this, that, with 


i 

the same impulse, the distance to which the ball 
will move must depend on the impediiuents it meets 
with, or the resistance it has to overcome. But 
suppose that the ball and ice were both so smooth 
as to remove as much as possible the resistance 
caused by friction, then it is obvious that the ball 
would continue to move longer, and go to a greater 
distance. Next, suppose we avoid the friction of 
the ice, and throw the ball throiigl the air, it would 
then continue in motion still longer with the same 
force of projection, because the an alone presents 
less impediment than the air and ice, and there is 
now nothing to oppose its constant motion, except 
the resistance of the air. 

If the air be cxhauii^ed, or pumped out of a vessel 
by means of an air-pump, and a common top, with 
a small hard point, be set in motion in it, the top 
will continue to spin a coiibiderable length of time, 
because the air does not resist its motion. A pen¬ 
dulum, set ill motion in an exhausted vessel, will 
continue to swing, without the help of clockwork, 
for a whole .day, because the.re is nothing to resist 
its perpetual motion but the small friction at the 
point where it is suspended. 

We see, then, that it is the resistance of the air, 
and of friction, and of gravitation, which causes 
bodies once in motion to cease moving, or come to 
rest; and that dead matter, of itself, is equally 
incapable of (;ausing its own motion, or its own rest. 

IMITATION OF COGNIAC BRANDY. 

Exglish spirits, with proper management, are 
convertible into brandy that shall hardly be dis¬ 
tinguished from foreign, in many respects, provided 
the operation is neatly performed. The best, and 
indeed tbe only method of imitriting Fremdi brandies 
to perfection, is by an essential oil of wine; tins 
being the very ingredient which gives the French 
brandies their flavor. It must, however, be re¬ 
membered, that in order to use even this ingredient 
to advantage, a pure tasteless spirit must first be 
produced; for it would he absurd to expect, that 
this essential oil should be able to give the agreeable 
flavor of French brandy to our malt spirit, already 
loaded with its own oil, or strongly impregnated 
with a lixivious taste from the alkaline salts used in 
rectification. 

•To prepare the oil of wine, dissolve some (akes of 
dry wine-lees in six or eight times their weight of 
water, distil the liquor by a slow fire, and separate 
the oil by a separatory glass, reserving for the nicest 
uses that which comes over first, the succeeding oil 
being coarser a^^d more resinous. This oil of wine 
may be dissolved in alcohol; by which means it will, 
for a long |ime, be full)^ possessed of all its flavor; 
but otherwise it will soon grow rancid. 

The essential oil, however, must be drawn from 
the same kind of lees as the brandy, to be imitated, 
was procured from : that is, in order to imitate 
cogniac brandy, it will be necessary to distil the 
essential oil from cogniac lees; and the same for any 
other kind of brandy. For as different brandies 
have diflerent flavotb, and as these flavors are en¬ 
tirely owing to the essential oil of the grape, it would 
be preposterous to end^vour to imitate the flavor 
of cogniac brandy with an essential oil procured from 
the lees of Buurdeaux wine* After the flavor of the 
brandy is well imitated by a proper dose of the es¬ 
sential oil, and the whole reduced into one% simple 
and homogeneous fluid, oihei difficullies still remain: 
the color, the proof, and the softness, must also be 
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regarded, before a spirit that perfectly respmhlt*.s 
brandy can be procured. With regard to the proof, 
it may be easily urcomphshed, by using a spirit 
rectified above proof; this, after being intimately 
comttined with tlie essential oil of wine, may be 
reduced to a pro]>er standard by distilled water. 
The softness may, in a great mean lire, he obtained 
by distilling and rectifying the spirit over a gentle 
tire; nhat is wanting in tliis criterion, when the 
spirit is first made, will be supplied by time : for 
it must be remembered, that it is time alone that 
giv«"8 this property to French brandies, as at first 
they are acrid and fiery. Treacle, or burnt sugar, 
gives the spirit a fine color, nearly resembling that 
of French brandy ; but as its color is deep, a large 
quantity must be us'*i. This is not, however, at¬ 
tended with any bad consequences; for notwith¬ 
standing that the spirit is really w*eakeiied by this 
addition, yet the bubble-proof, (the general criterion 
of spirits,) is greatly heightened by the tenacity 
imparted to the li(|uiir by the treacle. The spirit 
acquires from the mixture a sweetish- or luscious 
taste, which renders it very agreeable to some 
palates. A much smaller quantity of burnt sugar, 
than of treacle, will be sufficient for coloring the 
same (|uantity of spirits; the taste also is very 
diflere.nt; for, instead of the sweetness imparted by 
the treacle, the spirit acquires from the burnt sugar 
an agreeable bitterness, and by that irwans, recom¬ 
mends itself to many who dislike a luscious spirit. 
The burnt sugar ia prepared by dissolving a proper 
quantity of sugar in a little water, and scorching it 
over the fire till it acquires a black color. 

The spirit distilled from molasses, or treacle, is 
very pure. It is made from common treacle dis¬ 
solved in water, and fermented in the same inaiincr 
as the wash for the common malt spirit. But if 
some particular art is not used in distilling this 
spirit, it will not prove so vinous as malt spirit, but 
more flat and less pungent, thtiugh otherwise much 
better tasted, as its essentinl oil is of a lessq^ensive 
flavor. Therefore, if fresh ivine-lees, abounding in 
tartar, are well fermented with molasses, the spirit 
will acquire a greater vinosity and briskness, and 
approach much nearer to tlie nature of foreign 
brandy. If the niolasscs-spirit. brought to the 
common proof-strength, is found not to have suf- 
tieicnt vinosity, it will be proper to add sonic sweet 
spirits |it nitre ; and if the spirit has been property 
distilled by a gentle heat, it may, hy this addition 
only, be made to pass, with ordinary judges, as 
French brandy. Great quantities of this spirit are 
used in adulterating foreign brandy, rum, and arrack. 
Mbch of it is also used, alone, in making cheiry- 
brandy and other cordials by infusion ; in all which, 
many, and perhaps with justice, prefer it to foreign 
brandies. Molasses, like all other spirits, is en¬ 
tirely colorless when first extracted; but distillers 
always give it, as nearly as possible, the color of 
foreign spirits. 

PREPARATION OF PYROLIGNEOUS 
ACID. 

Plack a large cast-iron cylinder, or retort (similar 
to those used for the pni’liiction of carburetted 
hydrogen gas,) in a furnace, so that it may receive 
as much heat, all round, as possible. One end of 
this cylinder must be so constructed as to open and 
shut, ter admit wood and exclude the air 


Oak in pieces about a tout in lengih is to be \nil 
into the cylinder, ^)i\ch is to be lilU'd as full as 
possible, witbnuC being wedged, anil the door must 
be shut clo^e to exclude air. From th, -vlinder let 
a worm run tlyroiigh cold water to cufdinse the 
acid; by this it is com eyed to a lai;ge |Usk pi iced 
on one end where there is a pipe to carry it from 
that to two or three more; thus it is ^ umplctely 
secured from flying off in the vaporobs'state. The 
fire is now to be raised to a great heat, suffiticnlly . 
powerful to convert tlie wood completely iiTto 
(Charcoal. When tife acid ceases to come o\er, 'the . 
fire is to be taken out, and the iffiisiS of wood left'to 
cool in the confined state, when it becomes perfect* 
charcoal. In the first cask tar is cTiicfly contained 
with t])e acid, it precipitates to the bottom, and is 
drawn off by a cock ; it is afterwards boiled in an 
iron boiler to evajiorate t4e acid, before it is fit for 
use. If tlie acid is not strong enough, it is put into 
large square vat|^ about six inches deep, f t tfu* 
jjurpose of making a large surface, to cvapunite a 
part of the water contained in the acid more spiwdily 
•by a slow hiMt. These vats are bedded on aand 
upon the top of a brick stove, where a gentle heat 
is applied ; thus it may be procured in a pretty 
strong state. 

MEMORANDA. 

To T'ransfer Engrarinys to Plaster iJaaia. —Cover 
the plate with ink, and polish its surface in the usual 
way, tlien put a wall of paper round it, and wdien 
rompletitl, jmiir in ffoiiie finely powdered plaster of 
Paris, mixed in water; jerk the plate%epeatcdly, to 
allow thf air bubbles to nv upwards, and let it 
stand one liowr, then take the cast of^the plate, and 
a very perfeet impressidh will be the resdlt. 

Spots on the Sun. —Herschel supposes the spots 
in the sun are mountains on its surface, perhaps 
above 300 miles high.* On examining the sun witli 
several powers from 00 to 500, the black apots 
seemed the opaque ground or body of the sun ; and 
the luminous part an atmosphere, intercepted or 
broken. Ift)ne of the spots oppcari^upon the east¬ 
ern limb or edge of the sun's disc, it moves thence 
to the western edge in 13.i days ; it then disappears, 
and in about 13.1 days more, is seen again upon tlie 
eastern edge; and so continues, completing its 
revolution in about 27 days. •In^l779, Herschel 
measured a spot in the sun 50,000 miles in diameter. 
These spots cross the sun from cast to ,westf and 
show that the axis is inclined 3'^ 45' to the eastward. 
Spots have been seen to divide and separate in maii} 
parts. They frequently make notcl.js in the sun’s 
limb. Wlicinthcy disappear, they are succeeded by 
fiicuhe or bright spots. They are classed as openings, 
shallows, ridges, nodules, corrugations, indentations, 
and pore.s. * 

Daitg 2>?wy>erafwre.—-The mean daily course of 
the temperature of the atmosphere is the saw at 
all hours.. According to a yearly mean the colclest 
hour of the day in Europe is 5 o’clock in the morn¬ 
ing. The warmest hour of the day is from 2 to 3 
in the afternoSn. The rise is most considerable 
some hours after the minimum, the fall some hours 
after the maximum. The beat increases for 9-10 
hours, decreases for 14-15 hours. The great^S^ 
daily range of temperature in Europe is about 30"’ F. 
The greatest daily range of temperature in ^uropa 
takes place in July, and the least in l)ecember. ^ 
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BATES’S ANACIA PTOdRAlMIY • OR, 
MACHINE F(^R MEDAIJJC ENJJRWING. 

Thk object of tlu'. iovnituMi is to priMhiee faciti^s, 
en^ravnigs, nr forrert n*|»re«cotati()ns of busts, me- 
clullioriH, iiicd.ils, sraN, or other objects in relief, on 
a plain Mirface, in a more correct and peifect manner 
than has hitlierto been done by tra(;in^ or eni^ravini; 
machines; aiul is particularly designed to prevent 
the? distortion of the features of (he bust, or of the 
subject to he copied, at the same time producing the 
desired effect, to represent a subject in relief. Fij;. 
I, represents a side eicvation of ifiese improvements 
on ina^'binery applicabli: to the imitation of medals, 
sculpture, and other woiks of astexecuted in relief: 
A A, represents a bo id or tafde^ and B, shows a 
vertical section of a bi.i^s socket fixed thereto; C, 
is a square brass standard, matle to slide up and 
down within the socket, heiiii' very accurately fitted; 
1 ), is a steel screw, having a micrometer attached at 
its lower end, by which means it can be turned so 
as to move the standard (', at equal distam'es, either 
ascending or descending ; E, shows a plate of metal 
fixed to tlic st.indaid (/, and inclined to the hori¬ 
zontal plane, of the table or hoard A A, at an angle 
of d.V'. The. upper edge of this plate has a groove 
formed in it, to receive two be\elled rollers of a 
carnage now to be described ; F, represents a car¬ 
riage, which moves very freely on the plate E, by 
iheans of three rnllerR, two of which arc be^dled, 
BO iiH to enter the groove formed to receive them, on 
the upper edge of the plate E, In this view', only 
one of tlic bevelled rollers A, can be seen, the other 
being immediately behind it. These rollers are made 
with long axes, and very a<*curiiUdy fitted in their 
hearings, so a.s to move freely withoiil shaking. 
The lower part of this earnage is supported, and 
moves on a single roller B, the axis of which is 
placed at right angles to those already described, 
the periphery revolving and resting upon the ledge 
C; 1), repres'ents a sliding plate, which n^^aiade 
very true, and jiarallel on (wo of its edges ; and 
these are bevelled on eaeh side, so as to produce a 
double prism ; the. bevelled edges so formed enter 
the grooves of four rollers, fixed in the cariiage F. 

By these means the shdmg plate 1) I), is made to 
num; very freely, and yet with gieat aceuracy ; F, 
represents a point, fixe<l to the shdmg plate L) 1) ; 
this is wsed to trace over any medal, or 4»tlier suit¬ 
able work of art that is required to be copied; G, 
shows a section of a portion of a sphere, rising from 
a plane surface, and similar to a medal in its 
general form. Any such subject may be fixed to 
the siippoiting frame ii, by any tqnlable cement, 
cure being taken that its plane be placed in a proper 
position , 1, Is a metal guult^ fixed at its^loxTer end 
to the sliding plate D ; the upper portion of this is 
formed into a straight edge at G, and stnruls per- 
pendieular to A A ; 1, represents a vibrating Ieve.r, 
the arms of which are e<|ual; this swings freely on 
two conical points, one of whica is seen in the arm 
fixed upon the carriage F. The upper end of the 
vibrating lever has a friction roller placed in it, 
which is always kept in contact with the straight 
edge of the guide G, by a spring, wlule the lower 
end of the lever moves thr^^frame , at the end of 
which the diamond point is fixed, as shown at J, 
perpendicular to the surface of the copper-plate N, 
which Hea parallel with A A. 

One end of the point frame M, is jointed on each 
side to the lower end of the vibrating lever, forming 
a .1 elbow jjgint therfwith, the pivots or bearings 


being made conical, so as to avoid friction as much 
as pos-iiblc ; P. repre.sents a small barrel, fixed on 
an axis, one cud of wtiich turns in Ihe end of a 
projecting arm, and is retained m any position by 
friction ; tlic other end lias a fiat button formed on 
it, by^wliioh it maybe turned: R, rIiows^I small 
silk cord; one end of this is coiled rouAd the 
barrel F, and the other is attached to tlm point 
frame AI. • • 

By these nu^ns the diamond point eSay be raised 
from the plate, and kept suspended at pleasure :« 
X,^represents Uie pldte cariiage, which has three 
friction rollers placed in frames ulKler it. Two of. 
these rollers are bevelled, and run in a groove 
formed in an undcrplate : the other r^ler is plain, 
and rolla^oii the surface of the same metal plate; 
There, is a cord made fast at one end to the stud R, 
and pa.s.sing over the pulle]L N, it hangs down, and 
has the weight O, appended to it; by which means 
the catriage wdl be drawn along whenever C is* 
lowered by the miePometer screw H. 

* Wheii'Uiis machine is to be used, the micrometer 
s#rew 1), should be placed in the centre of its range, 
and then the medal, or other object to be traced 
over, must be placed at such a height that the tracing 
fuunt F, may be brought just in contact with the 
centre of the medal; the copperplate N tiiu.st at the 
same time be placed iinmediutely under the diamond 
point, with its edges parallel to the plate X. The 
machine and plate being thus adjusted, the micro¬ 
meter screw 1), must be made to raise the standard 

C, and all the parts combined therewith, until the 
tracing p«rnt F, will ^ nearly reach the top of the 
medal or other subject. The tracing point F, must 
then be lar 1 hold of by the l;.uid, and ffroiiglit into 
contact with tjie surface at (moving the screw 

D, as may be required, fo bring the tracing plate 
into its mean position,) by means of the combined 
motions of D and F. The machine will then be in 
the proper position for \'eginning the first line, when 
the button must be turned, and the diamond point 
gently let duxvn up^n the copper plate ; and the 
tracing point F, being then passed very carefully 
over that parj, of the medal whudi presents itself to 
it, the diamond point will be found tfi have etched 
a line on the copper plate, ex.u'tly corresponding to 
the undulations w'hich the tiacing point has passed 
over on the medal. The diamond point must then 
be raised from the plate, and tlif iniciometer screw 
must be turned, so as to produr., such a space 
between the hues on the copper plate as may have 
been previously determined upon, and Ihe sttime 
movements repeated, until the whole surface of th^ 
medal has been traced over. When sculpture or 
other wHuks of art are to be tiaecd *ovcr, and the 
undulations of*the tracer transmitted to a plate, so 
as to produce a copy thereof, such works must be 
placed before the ti;|cer F, in a vertical position; 
and the mode of setting and adjusting the inachme, 
and also the copper plate, must be adopted, as 
before described ; and then if the tracer F, be i.^de 
to pass ov^r every part that the tracing point will 
reach, such undulation will be transmitted to the 
copper * plate, <y;id a correct representation will be 
the result. 

Fig. 2, represents a front view of Fig. 1, the same 
letters of reference being placed upon the same 
parts wherever they can be seen. In this figure ■ 
standard is omitted, and also the micrometer screw 
by which it is moved. In former ,eonstrixtions, 
the tracing point is moved in a plane perpendicular 
to the plane of the medal. Now, in the improved 
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conttraction, the tracing point moves in a plane 
oblique to the plane of tlqi medal, or, in otl^T 
words, oblique to the plane in which*C moves ; and 
the principle of the correction consists in making 
the line described upon the copper j^which is straight, 
so lungVs tjie tracer describes the plane tf the 
medal, and becomes diverted from the straight line, 
as the tw icer rises above this plane), be diverted an 
equal qu;Alily from the straight line upon the copt 
per, as the tracer is diverted from atpl.me perpen- 
Micular to the plane of the medal. The relative 
direction of the motions reqflired to produce tfiis 
ctf'ect may be de^ribed by any right-angled triangle; 
one motion being in the plane of the base, a sectind 
ill the plane (A* the perpendicular, and a third in the 
)ilfine of the hypothenuse, or in planes pi^allel to 
these several planes respectively ; and the jiropor- 
tion of apparent elevation in the engraving will be 
Jto (be elevation in the medal itself, as the proportion 
of the bM^e of the triangle to it^ perpendicular. 

ill tlie triangles, 3, 1, the motion renresente.d 

A B, is effected in the machine by the edge g ; 
tliat rt'f)rastiitcd by A C, is effected by the slidii^ 
plate 1), and the motion represented by B (', is 
given ill the plane surface N ; also in Fig. (i, where 
the base and perpendicular are equal, the engraving 
will appear as much elevated as in the medal itself: 
in Fig. 4, where the base is half the perpendicular, 
the engraving will appear to have only half the 
elevation of the medal; and in Fig. 3, where the 
base is double the perpendicular, the engraving will 
u]i|>(ar to liave double the elevation of the medal. 

'J'lic Patentee concludes liy saying, ^ I hereby 
declare, tha4 whether the loachineiy or apparatus, 
shown 111 tile figures that is used to shift i&ie tracing 
point ecpial ^stances^ moves either vyrticaily, hori¬ 
zontally, tor III any othen direction, my mveiitioii 
consists in making the tracing point move and 
operate upon the medal, or other work of art, in a 
plane oblique to such moti-Jn, that being the prin- 
<*;|)le wbeiem iny invention differs from all other 
nj.iclnnery now Uhcd for produfing similar effects.” 

[It may as well be observed, that the title page of 
the “ Du'tioiyiry of Arts and Sciences^'* is au illus¬ 
tration of this method of engraving; indeed, it was 
e\eeuted by the veiy machine now desenbed. The 
plate of cojiper or steel has an etching ground laid 
upon it, the lines are then drawn as described, and 
finally they are^bitten In, as in etching.— ku.J 

• . BUTTERFLIES. 

.The term butterfly is a literal translation of the 
Saxon word, ^uttpr-Jieozef and is supposed to be. 
applied because the insects first become prevalent 
in tlie beginning of the season for*butter. They 
are distinguished from the other scaly-winged kinds, 
by possessing antenns with iw knob or club at the 
summit, anS holding their wings, when in a state 
of repose, erect or very slightly inclined. They are 
the' most generally and familiarly known of our 
insect tribes, and by their conspicudlia appear¬ 
ance, seldom fail to attract the notice of even those 
whose perceptions arc least alive tp the beauty of 
natural objects. The graceful curves of their out¬ 
line—their gay and fitful flight—the splendor of 
their coloring and decorations, which present every" 
'variety of tint found in the different kingdoms of 
nature, distributed in markings and delineations of 
the dbst beautiful and diversified character, seem to 
confer on them a kind of superiority over other 
imecta. 


Buttertlios are very numerous in species, although 
but a liniiU-d miniber inhabit tlii>i country. Between 
2000 and !‘.000 have been described, and it is pro¬ 
bable tliat no iiieoiiMderable number yet reninin 
undiscovered. About JT) different species tre re¬ 
corded os indigenous to Britain. A great proportion 
of the laigest and most highly ornrimentod kinds are 
natives of the new'world, especially of Brazil; but 
they abound in all tio)ncid coiintncs, and some of 
these exotics present the most 'sumptuous examples 
of insect beauty. Al:li«MigIi our British butterflies 
can ill no way compete wilh the mamutioeiit examples 
just rt fenvd to, we ytf pos'sess many of great beauty, 
whether as regards tlie liriili.iney of their colpr, or 
t)ie haimonious ni:auuT in whiili these colors are 
distributed. The*l)luisli-pui pie letleelion that plays 
on the wings of the empeior id tl\e woods, has a 
richness and bnilianr'y of tint, winch is not often 
surpassed. The mode of painting employed to 
produce these rich tints, may not improperly be 
called a kind of natural morale, for the colors in¬ 
variably reside in the scales, wlneli form a dense 
covering over the whole siirfaec. These scales are 
usually of an o\al or elongated toini, and tnimvited 
at the ti[», wheie tiny aie neeasionally divided into 
teeth; but .suiiitiimes they aie eoincal, linear, tir 
triangular. Tliey aic fixed in the wing by means 
of a narrow pediele, and aio most commonly disposed 
in transverse rows, placed clo*<e together, and over¬ 
lapping each other liki* the tiles of a loof. In some 
instances, they are placed witlioutaiiy regular order, 
and in certain <‘ascs tiierc apjiear to be two layers 
of scales on both sides of ilic wings. When they 
arc rubbed oil', the wing i> ItMind to consist of an 
claslic inembranc, thin and tiansfiarcnt, uiid marked 
with slightly indented Ink s, foi miiig a kind of groove 
t<ir the insertion of the scales. The latter arc so 
minute that they appi'ar to the iiaketley^' like powder 
or dust, and as they arc vciy closely jilaeed, their 
numbers on a single insiv't aic iistonishingly great. 
LeemyMihoek eounted upwaids of on the 

wings of the silk moth, an insect not above one- 
fourlh of the size, ot some ot our natixe hutterflieM. 
But how iiiueli interior iinisC tins number be to that 
necessary to torin a coveiiiig to some foreign butter¬ 
flies, the wings of wlneh expand upwards of half a 
foot; or certain species of moths, suiiie of which 
(such as the atlas moth of the east, or the great 
(fwl moth of Brazil,) soinctimes measure pearly a 
foot across the wings. A modern iriosaie picture 
may contain 870 tesseruhe, or separate pieces, in 
one square inch of surface ; hut the same f*\tent of 
a butterfly's wing sutm times coiibists of no fewer 
than 100,730. , * 

In common with several otlnn* extensive races of 
insects*, butterflies derive their nourishmc'tit entirely 
from liquid substant'es, and the structure of the 
mouth*is consequently very different from that of the 
masticating kinds. They are hence, classed among 
the haustellatcd or suctorial tribes of insects. The 
most conspicuous lAid elaborately constructed organ, 
is the long flexible tube projecting from the mouth, 
which forms a canal through which the aJimeutarj 
juices are absorbed. This itistruinent, w'hich is some¬ 
times ot great length, is spirally convoluted when 
unemployed, it can be unrolled with great ra¬ 
pidity, and IS admirably fitted to explore the tubular 
corollas and deep-seated nectaries of flowers, for the 
purpose of extracting their sweet secretions. It is 
of a cartilaginous substance, and owes its groat flexi¬ 
bility to its being composed of numerous rings or 
transverse fibres, bearing sop^e resemblance to the 



380 MAGAZINE OF SCIENCE. 


annulose structure of earth-worms and some other 
animals. It is formed of two distinct pieces, which 
admit of being separated throughout their whole 
length. Each of these pieces is traversed longitu¬ 
dinally by a cylindrical tube, and being grooved on 
their inner side, they form when united another canal 
in the centre, of a somewhat square form, and wider 
than either of the two lateral ones. The junction 
of the two parts is so close that the inclosed tube 
is prrlectly air-tight; and this union is effected by 
means of an infinite number of fillets, resembling 
the laminae of a feather, which interlace and adhere 
to each other. Of the^te three tubes, the central 
one gjone serves for the influx of the alimentary 
fluids, the two lateral ones heii.g probably employed 
ill transmitting air in aid of rcspiiation, which, how¬ 
ever, is muifily carrie« on by means of stigmata or 
lateral pores. The outer extremity of the proboscis 
is frequently beset with many membranous papillse, 
resecnblirig leaflets, which have been regarded by 
some authors as absorbents. From having observed 
them chiefly in long and slender trunks, Reaumur 
w'as led to conceive, that their only use is to render 
that organ more steady, by affording numerous points 
of support, and adhering in some degree to the sub¬ 
stances into which it is inserted;—an explanation 
rendered highly probable by the fact, that the long 
and slender ovipositors of Ichneumons, and many 
other insects, are generally provided with some 
pointed projections near the tip, evidently intended 
for this purpose* 

Roth the different kinds of eyes which occur 
among insects are to be found in the butterflies. 
The ordinary, or compound eyes, are large and 
licinisphericHl, occupying greater part of the head, 
luid no fewer than 17,32r> lenses have been counted 
in one of them. As each of these crystalline lenses 
possesses all the properties of a perfect eye, some 
Imtterllies may therefore be said, if M. Puget’s ob¬ 
servations are correct, to have no fewer than 34,650. 
'I'hc stcmmatic, or simple eyes, in the form pf pel¬ 
lucid spots, are usually two in number, and placed 
on the crown of the head. They are probably often 
wanting, and, *vhen present, are so indistinct, from 
being covered by the hairs and scales that clothe 
the surface, that their existence in any rase among 
butterflies has been sometimes denied. The antenns 
are of moderate length, and consist of a great number 
of jointg, which usually increase in thickness toward 
the extremity, where they form a club or knob. 
They are greatly more uniform in appearance and 
structure than in the coleopterous or most other 
tribes, or in the nocturnal species of the same order, 
which often have them beautifulljs branched and 
plumose. 

The thorax—that portion qf the oody in|erhiediate 
between the head and abdomen—is composed of 
three segnumts, so closely united as apparently to 
form a single piece. Its most ordinary form ap¬ 
proaches to cubical, any apparent deviation from that 
shape being chiefly caused by tl»j greater length and 
density of the hairs and scales with which it is 
covered. Before the insertion of the upper wings, 
two corneous scales may be observed, covered with 
Iftufts of hairs, so as to make them resemble an 
epaulet: these have received the n^me of paiagia^ 
or tippets. The scotellum—triangular piece in the 
hinder part of the thorax, which is very conspicuous 
in beetles and many other tribes—likewise exists in 
butteries, but is very minute, and has its point 
directed forwards. I^e thorax is always shorter 
than the abdomen, aiyl generally more robust, as it 


supports all the organs of motion, and contaioa the 
^uscles by which the latter are actuated. 

These important appendages are of course the 
wings and legs, of which it is necessary to give some 
account. The latter, as in all other genuiii« insects, 
are sm in number, and composed of the ^arie.amount 
of pieces as in most of the class. They are inserted 
pretty close to each other, without any ine^juality in 
fthe size of the intervening spaces. thigh ii 

often fringed «vith long hairs, and the tibia ia fre¬ 
quently armed with a spur near the middle, and tw6 
otners at the tip. The tarsi in all the perfect Iifga 
are flve-jointed, and furnished wift two claws at th'e 
extremity, which are often bifid. Many of these ^ 
insects, however, have the anterioi^ pair of legs 
imperf^t, or not adapted for walking, being too 
short to reach the plane of position, and usually 
drawn close to the sides«of the thorax, the long 
hairs of which in a great measure conceal them from 
our view. These ppurious legs have only one joint 
in the tarsus, which in some cases (as in ranmn, &c.) 
is without claws ; and the species so circum8tan?ed 
trre named tetrapod^ or four-footed butterflies. 

The wings are of much greater extent, in propor¬ 
tion to the size of the body, than in any other tribe 
of insects. The forms which they assume are very 
various; but the most ordinary shape of the upper 
pair is triangular, with the apex of the triangle 
towards the body, while the outline of the under 
wings approaches to circular. They are traversed 
by numerous nervures, which give a great degree of 
strength to the wing, and hold in tension the thin 
elastic mdLnbrane of u4iich it is composed. These 
nervures are tubular, and are permeate^ by an aerial 
and aque^s fluid, the action^ of which expands the 
wing when in^a moist and corfugated ftate after the 
insect has emerged from*'the pupa. Tim principal 
branches rise from the point where the wing is 
attached to the body, and they divide towards the 
other extremity into nvmerous ramifications. The 
spaces into which the wing is divided by these ner- 
vure8,are denominated areolets byKirby and Spence; 
and these authors regard the upper wings as divisible 
into three laiger longitudinal sectioivi, which they 
term areas. The costal area Occupies the anterior 
margin ; the anal area, a narrow space along the 
posterior margin ; and the intermediate area, all that 
part of the wing lying between the two others. The 
most conspicuous areolet in butterflies is towards 
the centre of the wing, at the base, and is usually 
closed on its outer side by transverse nervures.. In 
many instances, however, there are no ftansverse 
nervures, and all the areolets arc open towards th# 
outer side. , 

With such m extent of ** sail-broad vans,” it is 
easy for butterflies to support themselves for a long 
time in the air; but their mode of flight, at least in 
Reaumur’s opinion, in generally not very graceful. 
They seldom fly in a direct line, but advance by 
rising and falling alternately, in a succession o^ig- 
zags, up and down, and from side to side. By fl^ng 
in this manner, they are supposed to elude more 
easily the pursuit of the smaller birds, which often 
make them a aprey. ” 1 one day watched with 
pleasure,” says Reaumur, *‘a sparrow pursuing a 
butterfly on the wing for a considerable time, without 
I* sncceeding in catching it. Tlie flight of the b ird 
was notwithstanding much more rapid than UiSl^ 
of the butterfly, but the latter was always either 
above or below the point to which tht bird directed 
its flight, and at which it expected to seixe it.** 
Many of the species, however, differ so much from 
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eifili other ia their mode of fljiogt that a practised 
eje can recogn'^e them by thisi^ means ^alone. Such 
as are provided with strong wings* exercise a more 
steady and continuous flight, nearly resembling that 
of a bird,^ ascending high into thb air, and ^ften 
making fhMr Wky against a pretty strong current of 
wind. Of our British species, the white admiral is 
the most'll, '^ehrated for its manner of flying. 

The hinder Section of the body ia the abdomen, 
which presents nothing peculiar in Vs form or 
structure. It consists of six or^seven^gments, aiyl 
i& attached to the f osterior part of the thorax by a 
• very small portion of its diameter. It is without 
any appendageiat the extremity, there being nothing 
analogous to a sting or ovipositor among butterflies. 


CHEMICAL COMPOSITION OF COLORS. 

WHITES. 

White lead.^ 

Lordon and Notting¬ 
ham whites. 

Ceruse white. Carbonate of lead. 

Flake white. 

French white. 

Roman white. 

Zinc white. Oxide of zinc. 

Tin white. Ditto of tin. 

Pearl white, false. Ditto of bismuth. 

Ditto true. Pulverised pearls. 

Constant white.} 


of r barytes. 

White chalk . Ditto of lime. 

) A compound of tae oxides 
of lead and antimony. 


YELLOWS. 

Naples Yeliovi^. ..1 

Massicot.^. Piotoxide of lead, 

Yellow Ochre. 

Oxford ditto. 

Stone ditto. 

Roman ditto. 

Brown ditto. 


or 


King’s 


Dit|o of iron and earthy 
matter. 


Sulphuret of arsenic. 


Orpiment 

yellow ,_ ^ ^ 

Madder yellow. From the root. 

Gamboge. Gum resin. 

Indian yellow. Uriophosphate of lime. 

* RBDS. 

Vermillion .... Bisulphuret of mercury. 

Intense scarlet... Peroiodide of ditto. 

Red dead ^. Deutoxide of lead. 

ochre. \ 

J matter. 

Dragon’s blood. Gum resin. 

\ Brazil wood, gum lac, 

..J coccus. 

Madders... From the root. 

Carmine.. From the coccus cacti. 


BLUES. 
UU^-marine. < 
Cobalt blue... 

Smalt.. 

Royal blue.... 

Prussian ditto. 


1 Silica, alumina, sulphur 
and soda. 


Vitrifled oxide of cobalt, 
silica, and potass. 

Ferrosesquicyanuret of 
peroxide of iron, 

Antwerp ditto. Ditto and alum. 

l7.iigo ditto.1 From the leaves of the 

Intense ditto.j indigofera. 

Blue vjrditer. Carbonate of copper & lime 

Mountain blue.. Native carbonate of copper 

1 Sabphosphate of iron and 


Blue ochre. 


J earthy matter. 


ORANGE. 

Orange vermilion, or 1 

extract of..J 

Chrome orange. 

Orange lead.| 

Orpiment. 

PURPLES. 

Cassius purple. 

Madder purple. ^ 


Bisulphuret of mercury St 
subsulphate of ditto. 

Bichromate of lead. > 

Mixture of proto- and 
dcuto-oxides of lead. 

Sulphuret of arsenic. 

Compound of the oxides 
uf gold and tin. 

From the root of rubia 
tintorum. 


Carmine purple. Carmine partially charred. 


GREENS. 

Scheele’s green.A 

Verdigris.f... 

Mineral green. 

Mountain ditto. 

Sap green. 

BROWN. 

Umber. 

Vandyke brown. 

Ivory brown. 

Asphaltuin. 

Mummy. 

Antwerp brown.. 

Bistre. 

Sepia. 

Chesnut brown. 

Neutral tint. 

BLACK. 

Ivory black. 

Lamp black. 

Frankfort black. 

Blue black. 

Spanish black. 

Indian ink. 

Black lead. 


} 


} 

} 

} 

} 


• 

Arsenite of copper. 

Sub-acetate of ditto. 

Preparation from sulphate 
of copper. 

Native carbonnteof copper 

From the juice of buck¬ 
thorn berries. 

Oxide of manganese of iron 
and earthy matter. 

Peat or bog earth. 

Bones partially charred. 

Mineral resin. 

Ditto combined with ani¬ 
mal matter. 

Asphaltum, 

Soot of wood flres. 

From the fish sepia (cnttlo 
fish.) 

From the horse chesnut. 

Compound of sepia, in¬ 
digo, and madder. 

Bones charred to blackness 

Soot of resinous wood. 

From the calcined leea of 
wine. 

Charcoal. 

('harconl from cork. 

Lamp black, Sec. 

Native carburet of iron. 


DURATION OF MACHINERY. 

TtiE time during which a muchine will continue to 
perform its work effectually, will depend *chiefly 
upon the perfection with which it was originally 
constructed,—upon the care taken to keep it in 
proper repair, particularly to correct every shake or 
looseness in the axes,—and upon the smallnesa pf 
the mass and of the velocity of its moving parts. 
Every thing approaching to a blow, all sudden change 
of^directio.. is injurious. Engines for producing 
power, 3 uch as wind-mills, water-mills, and ateam- 
engiiies, usually last a long time. But machinery 
for producing any commodity in great demand, 
seldom actually wears out; new improvements, by 
which the same operations can be executed either 
more quickly or better, generally superseding it long 
before that period arrives: indeed, to make such an 
improved machine profitable, it is usually reckoned 
that in flve years it ought to have paid itself, and in 
ten to be superseded by ;a bettei 

** A cotton manufacturer,” says one of the wit¬ 
nesses before a committee of the House of Commons, 
who left Manchester seven years ago, would be 
driven out of the market by the men who are now 
living in it, provided hid knowledge had not kept 
pace with those who have been, during that time, 
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constantly profiting by the progreHsive improvements 
that have taken place in that period/' 

The effect of improvements in machinery, seems 
incidentally to increase production, through a cause 
which may be thus explained. A manufacturer 
making the usual profit upon his capital, invested 
in looms or other machines in perfect condition, the 
market price of making eai;h of which is a hundred 
pounds, invents some improvement. Hut this is of 
such a nature, that it cannot be adapted to his 
present engines. He finds upon calculation, that 
at the rate at which he can dispose of his manu* 
factured produce, each new engine would repay the 
cost of its making, together w^th the ordinary profit 
of capital, in three ye..rB : he also concludes from his 
experience of the trade, that the improvement he is 
about to make, will not be generally adopted by 
other manufacturers before that time. On these 
considerations, it is clearly his interest to sell his 
present engines, even at half-price, and construct 
new ones on the improved principle. Hut the pur¬ 
chaser who gives only filly pounds for the old 
engines, has not so large a fixed capital invested 
in bis factory, as the person from wliom he; ]»urchased 
them ; and as he produces the same (piantity of the 
manufactured article, his profits will be l.irger. 
Hence, the price of the commodity will fall, not 
only ill consequence of the cheaper production by 
the new machines, but also by the more profitable 
working of the old, thus purchased at a re<lured 
price. This change, however, can be only transient; 
for a time will arrive when the old machinery, 
although in good repair, must become worthle-'^s. 
The improvement which took place not long ago in 
frames for making patent net was so great, that a 
machine, in good repair, which li.id cost 1200/., sold 
u few years after for 60/. During the great spe¬ 
culations in that trade, the improvements succeeded 
each other so rapidly, that maidiines which had never 
been finished were abandoned in the hands of their 
makers, because new improvements had suflerseded 
their utility. 

The durability of watches, when w^ell made, is 
very remarkable. One was produced, in (/omg order, 
before a committee of the House of Commons to 
inquire into the watch trade, which w'as made in the 
year 16G0 ; and there are many of ancient date, in 
the possession of the Clock-maker's Company, 
which *are still actually kept yoitty. The number of 
watches manufactured for lioine consumption w'us, 
in the year 1798, about 50,000 annually. 

Machines are, in some trades, let out to hire, and 
ascertain sum is paid for their use^in the manner of 
rent. This is the case amongst the frame-work 
knitters : and Mr. Henson, in speaking ofttlie late 
of payment for the use of flicir frames,States, ilrnt 
the proprietor receives such a rent thatf besides 
paying the full interest fur his capital, he dears the 
value of his frame in nine years. When the rapidity 
with which improvements sqpceed each other is 
considered, this rent dot's not appear exorbitant. 
Some of these frames have be eii worked for thirteen 
f years with little or no repair. Hut circumstances 
occasionally arise which tlirow them out of em¬ 
ployment, either temporarily or permanently. Some 
years since, an article was ilitroduced called **cut-vp 
vorit/' by which the price of stocking frames was 
greatly detei iorated. From the evidence of Mr. J. 
Rawsoii, it ajipears that, in consequence of this 
change in the nature of the work, each frame could 
do the work qf two, and many stocking frames were 
thrown out fff employment, and their value reduced. 


This information is of great importance, If the 
numbers herj given'are nearly coraect, and if no 
other causes intervened to diminish the price of 
frames ; for it shows the numerical connexion be- 
tweyi the increifted production of tho8e#machines 
and their diminished value. • ^ • 

, The great importance of simplifying all t^sactions 

i^hetweeii masters and workmen, and of di^p^ionately 
discussing with the latter the infiuenite of any pro¬ 
posed regulafions connected with their trade, is woH 
ligemplified a m^takc into which both parties 
unintentionally fell, and which •ras productive of 
very great misery in the lace trade. Its history ia^ 
so well tuld by William Allen, a fraing-work knitter, 
who was a party to it, that an extract from his evi¬ 
dence,•as given before the Frame-work Knitters’ 
Committee of 1812, will best explain it. 

** 1 beg to say a few wftds respecting the frame- 
rent ; the rent paid for lace-frames, until the year 
1835, was Is. 6c/. % frame per week; there then was 
*not any very great inducement for persons to buy 
J'rameh und let them out by the hire, who did%ot 
belong to the trade; at that time an attempt was 
made, by one or two houses, to reduce the prices 
paid to the workmen, in consequence of a dispute 
between these two houses and another great house.: 
some little dilTerence being paid in the price among 
the respective houses, I was one chosen by the 
workmen to try if w'e could not remedy the inipcnd- 
irig evil : we consulted the respective parties, and 
found them inflexible ; these two houses that were 
about t(^reduce the prices, said that they would 
either immediately rc%uce the price of making net, 
or they i|puld increase the fj^inie-rent Pthe differeiiee 
to the workmen was eorisitltTjble, between the one 
and the othef; they would suffer in the im¬ 
mediate operation of the thing, by haviiTg the rent 
advanced, than the price of making net reduced. 
They chose at that time, as tliey thought, the lesser 
evil, but it has turned out to he otherwise; for, 
immediately as the rent was raised upon the per 
ceiitage laid out inTramts, it induced almost every 
person, who had got a little money, to lay it out in 
the purchase of frames; these fianiPs were placed 
ill the hands of men w'ho could get work for them 
at the warehouses ; they were generally eonstraiiied 
to pay an enormous rent, and then they were com¬ 
pelled, most likely, to buy of the persons that* let 
them the frames, their butcher^ mt^it, their grocery, 
or their clothing : the encumbrance of these frames 
became entailed upon them : If any deadne^sf took 
place in the work they must take it at a veiy reducyl 
pru-e, for fear of the coiihequenccs that would fiill 
upon them from the person who boffght the frame: * 
thus the evil4ias been daily increasing, till, in con¬ 
junction with the other evils crept into the trade, 
they have almost crashed it to atoms.” 

The evil of not assigning fairly toseach tool, or 
each article produced, its proportionate value, or 
even of not having a perfectly distinct, simplef^and 
defliiite ayreewent between a master and his work¬ 
men, is very considerable. Workmen find it difficult 
in such cases ^ know the probable produce of their 
labor; and both parties are often led to adopt 
arrangements, which, had they been well examined, 
would have been rejected as equally at variance in 
the results with the true iatereets of both. « ^ 

At Hirmiiigham, stamps and dies, and presses for 
a great variety of articles, are le^ out: they are 
generally made by men possessing small capital, and 
are rented by workmen. Power also is rented at 
the same place. Steam engines are erected in large 
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buildings containing a variety of rooms, in which 
each person may hire one, two,^or any other amount 
of horse power, as his occupation may •require. If 
any modeoeuld be discovered of transmitting power, 
without much loss from friction, ^to considerable 
diatances«And at the same time of registering ithe 
quantity made use of at any particular point, a con* 
siderable >. Saiige would probably take place in many 
parts of the present system 8f manufacturing. A 

• few central engines to produce power ttnight then 
be*erected in our great towns, and each workman, 

• hiring a quantity of power suificf^nt fof his purpose^* 
might have it conveyed into his own house; and 
Ihus a transition might in some instances be effected, 
if it should be fo^lnd more profitable, buck again from 
the system of great factories to that of dofnestic 
manufacture. 

The transmission of w*ter through a series of 
pyies might be employed for the distribution of 
power, but the friction would eonsuine a considerable 
portion. Anotlier method lias been employed in 
sora. instaiict's, and is practised at the Mint. It 
consists in exhausting the air from a large vessel by 
means of a steam engine. This vessel is connected 
by pipes, with a small piston which drives each 
coining press ; and on opening a valve, the pressure 
of the external air forces in the piston. This air 
is then admitted to the general reservoir, and pumped 
out by the engine. The condensation of air might 
be employed for the same purpose ; but it must be 
admitted, that there are some unexplained facts 
relative to elastic fluids, which require further ob* 
aervations and experiment before it can be jsed for 
the conveyanci of power to any considerable distance. 
It has been found, for .nstance, in atteii;^)tiiig to 
blow a furnacejiiy med..s of a powerful wutcr-whccl 
driving air through a cast-ir jn pipe of above a mile 
in length, that scarcely any sensible eflect was pro¬ 
duced at the opposite* extremity. In one instance, 
some accidental obstruction b ing suspected, a cat 
‘put in at one end found its way out without injury 
at the other, thus proving that the phenomenon did 
not depend on interruption within the pipe. 

The most postable form in which perver can be 
condensed is, perhaps^ by the liquefaction of the 
gases. It is known that, under considerable pres¬ 
sure, several of these become liquid at ordinary 
temperatures; carbonic acid, for example, being 
reduced to a liauid» state by a pressure of sixty 
atmospheres. Cme of the advantages attending the 
use of these fluids, would be that the pressure exerted 
by them would remain constant until the last drop 

liquid had assumed the form of gas. If either of 
•the elements of 'common air should be found to be 
capable of reduction to a liquid state before it unites 
into a Corrosive fluid with the other ingredient, then 
we shall possess a ready means of conveying power 
in any quantity and to any ilis-tance. Hydrogen 
probably will require the strongest compressing force 
to reader it liquid, and may, therefore, possibly be 
applied where still greater condensation ^of power 
is wanted. In all these cases the condensed gases 
may be looked upon as springs of enormous force, 
which have been wound up by the exe. tion of j^ower, 
and which will deliver the whole of it back again 
when required. These springs of nature differ in 
^ome respects from the steel springs formed by our 
art; for in the compression of the natural springs 
a vast quantity of latent heat is forced out, and in 
their return to ihe state of gas an eqaal quantity 
is absorbed. May not this very property be em¬ 
ployed with advantage in their application. 


Part of the mechanical difliculiy to he overcome 
in constructing apparatus connected with liquefied 
gases, will consist in the structure of the valves 
and packing necessary to retain the fluids under the 
great pressure to which they must be submitted. 
The effect of heat on these gases has not yet been 
sufficiently tried, to lead us to any very precise 
notions of the additional jiower which its application 
to them will supply. 

The elasticity of air is sometimes employed as a 
spring, instead of steel : in onc' of the large printing- 
presses in London, the moinentuni of a ronsiderablc 
mass of matter is destroyed by making it condense 
the air included in a c)linder, by means of a piston 
against whicdi it impii^es. * 

The effect of conf|>etitiun in cheapening articles 
of manufacture sometimes operates in rendering 
them less durable. When such articles are con¬ 
veyed to a distam^e for consumption, if they are 
broken, it often happens, from the price of labour 
being higher where they are used than where they 
were made, that it is more expensive to mend the 
old article, than to purchase a new. Such is usually 
the case, in great cities, with some of the commoner 
locks, with hinges, and with a variety of articles of 
hardware. 

LINE ENGRAVING. 

The subject having been forwarded by means of 
etching, (as we have already described,) the process 
is completed by engraving. This is executed by an 
instrument called a f/raver, which is either square 
or lozenge, according to tlie work for which it is to 
be used. In the operation of cutting the lines with 
a graver, there is a roughness, or burr, thrown up, 
which must be removed by the scraper. Lines in 
an historical piece or portrait are not cut to tlieir 
depth or thickness at once, but are produced by 
being frequently re-entercMl with the graver. This 
nut only gives clearness, but also depth of tone, and 
regularity of line. The first cutting of lines with 
the graver is termed laying in the shadows ; all the 
effect being produced by the finishing. To facilitate 
the progress of the work, where depth of tone is 
required, those parts are subjected to the operation 
of re-biting; by which means, in the course of an 
hour to two, an effect may be given to the work, 
which would have taken some weeks by the more 
ter^iouB use of the graver. To see the state of the 
engraving without an impression, an oil rubber, 
with black in it, is used, with which the lines are 
filled up ; and a pretty good idea of the effect may 
be ascertained. The more delicate parts of an 
engraving are generally done in dry pointy that ia, 
by means of the etching needle pressed into the 
copper, so as to produce the depth of line required, 
and the burr afterwards scraped off. 

If the engraver makes a mistake, or changes his 
mind, respecting any part of his work, this can he 
remedied by scraping it out, or concealing it by 
burnishing it firmly; and, if not too deep, it can be 
polished with charcoal and water, and afterwards 
rendered more smooth with the burnisher. But if 
the part taken out is strong, it will, in all probabi¬ 
lity, be below the surface of the plate. In which 
case it must be itruck up: by marking the exa(!t 
size and situation of the hollow, on the back of the 
plate, by a pair of callipers, and placing the face of 
the plate, on a finely polished steel anvil, beat it up 
with a small liamraer, to the level, from behind. 

In the process of engraving, a shade of tissue 
paper is used, to prevent the reflection of light from 
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the copper into the eyes. This is made by pastiog 
paper on a hollow stretching framct which is placed 
with Its base near the till of the window, while the 
top.part projects obliquely into the room. This is, 
howmr, quite unnecessary in etching. An expe¬ 
rienced eye can, at once, detect which lines hare 
been etched, and which have been produced by the 
graver. The former are always more or less ser¬ 
rated on their edges, while the latter are clear and 
smooth. Most engravers use a glass, both in etching 
and finishing their plates. 

Engraving in OM/Zine.—This method is well 
adapted for the representation of gems and statnary, 
where a likeness of an object is to be given, and 
wheTe it is desirable to a^id the expense of a 
finished engraving. As a substitute for shadows, a 
stronger line is cut, which also takes off from the 
tameness of a uniformly thick line. Outline may 
either be executed by first etching the subject, and 
cutting the stronger lines with the graver; or it 
may be done by transferring the subject to the cop¬ 
per by means of a wax ground, and the outline 
scratched with the point, as in writing, and then 
cut with the graver. 

Stippling .—This is engraving in dots in place of 
lines. There are two ways of executing this species 
of engraving. The first is by pursuing the same 
process as in an etching, and having the subject 
transferred to the plate. The outline and part of 
the shading is executed with an etching point, and 
then bit, as described in etching. When the ground 
is removed, the engraving is completed with the 
graver. The dots produced by the point are ne¬ 
cessarily round, while those made by the graver are 
somewhat rhomboidal, or slightly triangular, de¬ 
pending on the kind of graver which is used. If 
engravings of this kind are examined by means of 
a lens, it will be found that what appears a single 
dot to the naked eye, consists of a number of very 
minute dots. This gives to the engraving that 
beautiful softness which is observable in the worka 
of Ryland, Freeman, and other first-ratef atipple 
engravers. This kind of engraving is more tedious 
in its execution than line engraving, and hence more 
expensive. Stippling has much softness and re¬ 
sembles a drawing; indeed, when printed in colors, 
engravings of this kind very closely resemble 
colored drawings. 

In the coarser kinds of work, an instrument ^as 
been devised for producing dots in a more expedi¬ 
tious manner than by the point or graver. This is 
called a rouMte^ a kind of toothed wheel, resembling 
a spur, moving on a pivot, but with from three to 
six or eight rows of points; so that by running this 
along the face of the plate, a large surface or shadow 
can be produced in a ytxj short time. aThis is, 
however, quite inapplicable to the firi%r kinds of 
work, as the mechanical regularity of the dots cannot 
be concealed without much labour. 


ELECTRO-GILDING. 

{To the Editor.) 

Sir,—S eeing amongst your Answers to Corres¬ 
pondents in your last Part, that you seemed to 
^ave failed in the electro-gilding, I have sent you 
these few lines, which, if you think them worthy 
your pages, you would perhaps ineert. 

The manner in which I succeeded was this, via :—* 
I took six ^-Ib. pots of Mr. Grove's battery, in not 
90ry great oc/im/p, placed the auro-cyanide of 
pottseiom, (which I obtained from Dymond's, High 


Holborn,) in a glaos or earthenware vessel, with the 
article to be gilt immersed in it, connected with the 
zincode; to the wird from the platinode I wound 
a piece of platinum wire, as fine a» Aatr, and 
immerse it the smallest possible degree into the 
solution, just alibve the surface of the ai^cIe to be 
gilt, and the gold will be beautiful!^ thrown down 
in its metallic state. The gold thrown down is very 
much paler than the ^old produced Ij^he water 
gilding. Itjis very essential that thB surface of the 
article to be gilt is chemically clean; washing the 
article in boilieff^ sulphuric acid is generally sufficient. 

The salt spoon inclosed has bien gilt by the above 
process about a year and a half, and has been inv 
constant use ever since. The silver |>alate plates of 
dentists which I have gilt in this way have stood 
very the silver not being acted upon by the 
saliva, as in the plates by the water gilding. 

JOHN BOCKXTT. 

1 , Everett Street, Ruaell Square. • 

I should think %ny other galvanic battery would 
'answe^as well as Grove's, but as to that one I 
•speak from proof. 

[The salt spoon alluded to, and which we have 
sent back by post, shows that the above is attended 
with great success.—sn.] 

^'ItfEMORANDA. 

The great difficulty in improving telescopes has 
been the manufacture of flint-glass lenses of suffi¬ 
cient sixe. Fraunhofer made one for Doroart 9. j 
inches diameter, and 14 feet focal length. It mag¬ 
nifies from 175 to 7B0 times. But Sir James South 
has one of 12 inches diameter, and^20-feet focal 
length, in his observatory at Kensington. To ob¬ 
viate this difficulty, Mr. Billow has made an in¬ 
strument witli a plate-glass object-^a8% and cor¬ 
rected the colors, by interposing a lens filled with 
sulphuret of carbon, whose refraction is that of flint 
glass, while it is perfectly transparent. The second 
lens, of course, enlarges the angle, and increases , 
the magnifying pqwer. A 7*66 feet instrument, 
therefore,magnifies 700 times, but with less light than 
Sir James ^uth. Rogers has proposed to inter¬ 
pose flint-glass of smaller sizh. Sir J.W. Ilerscbel 
has a reflector of 20-feet, with which he sees comets 
that no other telescope in Europe can render visible. 

Dolland’s discovery of the achromatic lens of 
crown-glass and flint-glass wa%not accidental; but 
the result of a long series of e:l^eriment8 begun 
with a view to sustain Newton's error about jeqoal 
refrangibility and dispersion, which had* been dis¬ 
puted by Euler. It was an English manufactu|p 
till the French began also to make ^int-glass. 

As the size of every object is the angle which its * 
diameter sub'tends, so the true power of a.micro¬ 
scope is the increase of that line; but, to augment 
the wonder, many square the line for the superfices, 
and others cube it for the solid. TBus a power of 
20 is often called 400 or 8000. 

A plano-convex lens has the greatest field ofSiew; 
double and equal convex the least; the side of least 
convexity should be nearest. 

ThB sound #f a bell dies away as the ekhaustion 
by an air-pump proceeds; but sound continues, 
since the exhaustion cannot be perfect. 

A bell not only does not sound in an exhausted 
receiver, but if in a receiver not exhausted 
covered by another, and the intervening space ex¬ 
hausted, that void space will not coaduct thi sound. 
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GOOCirS MAdTTNK FOR ASTRONOMICAL 
lI.LUSTRATfONS. 

CTn iht^ Editor ) 

Sir,-O bserving in page 21)7, vol. 1, a beautiful 
display of fireworks, amongst whirh, tlie art of 
xun-makhif/, 1 take theliht^ty to show you my plan 
of and 7iWOH making. I have now by mo a 
machine or frame which fits into a box, where liglits 
are ronfninrd, which beautifully represents the 
in full sph-ndor, together with the earth and moon 
revolving round the centre of gravity. 

C C C C, is the frame wliirh contains the appa¬ 
ratus with a hole or ajierture cut out: and at the back 
of thts aperture is placed a moveable plate of paste¬ 
board or card-paper AAA; in jt are cut the four 
holes for tlie moon M IVl M, and also the circle that 
represents the earth ; over these holes is stretched 
some fine silk, or transparent paper. The whole of 
this turns freely on the pin or centre of gravity G, 
and to whi('li pin is also placed a pully, to put the 
same in motion hy other connected ))ulhes. Fixed in 
the frame I* B B, is a zinc or tin plate fixed to the 
back of the frame, in the form ns repre'sented in the 
tlrawing; so as to hide the light of the moon to 
form the dilferent phases, as she moves round the 
centre of giavity ; consequently, to give the appenr- 
niice of lull moon, new moon, and all the other 
))hases, as she revolves according to her situation to 
the sun with the earth. 1 have also placed the sun, 
as jrou see, in the same frame. It is constructed 
thuk:—K and K L, are tin cylinders, made to fit on 
each other, ^nd move freely, by the connected raa- 
rhificry, piilbcs or wheel-work. At t)je back of eacli 
cylinder, as at I) and K, is a lamp jdaced, and the 
front of I be aperture of 15 is covered with silk or 
paper; the front of these cylinders is made of 
zinc, F and II are concave; 1) is the outermost, 
both are perforated, one ^ith slits «ind the other 
with holes, in opposite oblique directions, so that 
when the machine is put in motion, it has a beautiful 
oppearanee like the sun’s rays diverging fnvn the 
outer portion of the disk in oblique rays, or tan¬ 
gents. 

Fig. 2, is the slide holder, and which maybe used 
with any apparatus of this description, either for 
entertaining fiurposes or for astronomical illustra¬ 
tions. A A A is an iron frame, and in which the 
frames or views are to be placed ; at A A are small 
projecting ))ieces which fit into a groove in th% 
picture frame, and are fastened by two screws C C, 
to hold it steady. B B, is a brass upright rod, on 
which C C slide, and carry the frame, which is kept 
stejidy by a spiing f) ; this will be found exceed¬ 
ingly convenient to exhibit the diffeftnt views. 

Aorinch «. r.ooCH. 

.... ^ - 

BLACK-LEAD.PEN'CIL DRAWINGS. 

Tresr drawings have their admirers ; they can be 
finished up to considerable neatpess, or to powerful 
effect; and therefore a few hints respecting such use 
of the lead pencil are subjoined. The pencil should 
#)e of the best Cumberland lead, and it should not 
be cut to a point, after the first time, until the ex¬ 
haustion of the lead renders it absolutely necessary. 
The blunted pencil, hy be\ng^wave^l upon n form, is 
capable of giving to it any degree of shade. The 
term tra7'cii is not explanatory: the process is, 
passing the pencil backwards and forwards in zig¬ 
zags of'convenient length, in such manner as not 
to repeat one marking on another, but so close as to 


produce an equality nf *000 over the space required. 
This uniform tone is c.illcd the (/rain; and by ju¬ 
dicious waving, in dilkuent directions^any gradation 
of strength may be communicated. The point of 
the pencil is destruetivc to the elfec.t alluded to, be¬ 
cause it will give line which repetitions oj|iy render 
more* offensive. * • 

The elparncss of tliis grain produced on^masses 
which have been previopsly drawn witl^a Jjt^der out- 
Vine, is essential to tlie preservation cf (iistancrs by 
gradations of*])Ower. It is the perfection of thij 
k^d of drawiri^ to qllcct as inucli as possible inde- 
peridently*of outline, or the evif^’iice of it in the 
process of waving in the masse.s. I'hus, the most , 
remote parts may be waved in, as if^there were so 
little light on them that they would be indistinctly 
seen—t^e si'cond plan waved in as if a greater de¬ 
gree of light, or rather distinctness, were cast upon 
it, the objects being innre^fefined and proportionally 
stronger than the distance—the foreground waved ia 
with the greatest degree of light cast on it, so as to 
aeiider wvery part evident, by powerand characteristic 
^piich. • 

In examining a natural scene, it may be observed 
that all is void of outline, and that every distinct 
object is relieved from that which adjoins it, hy a 
separation of light, shade, or other accidental pecu¬ 
liarity. In sketching, neverthch\ss, outline is adopted, 
because it is the only means of obtaining a knowledge 
of the forms, and the simplest means nf detachiMg 
them : but immediately after the student shall have 
become acquainted with the form of an object, it must 
be considered as having been operated upon by light, 
and the portion of oiifline which is next the source 
of illumination, sliould. be inore tenderly defined 
than thos^e parts which may %c differently situated. 
Now, this attention to light aild shadt'* in outline is 
preparatory to the more correct rcpres^tatioii of 
nature, and the student ought to be satisfied, that, 
in whatever may be attempted, time will not be lofit 
in the endeavour to pi^serve the jiroper lights and 
shades. At first, these undertakings should be of 
the simplest kind; \here is no production of boun¬ 
tiful nature that is not worthy of eonsiileration, fir 
that is incapfible of yielding itj» rewarl toihe atten¬ 
tive student. Suppose it to be the leaf of a willow, 
the elongated curve, with its smooth edges, and ta¬ 
pering vein down the centre, olfer practice for com¬ 
mand of hand in conveying the imitative lines to the 
paper, while a perfect knowledge of the character of 
the leaf is at the same time acquired. It is impos¬ 
sible thus to appeal to original nature, witUouU ob¬ 
taining valuable information. 

The leaf of the elm, with its contracted curvdf 
serrated edges, and many veins, offeiki subjects for . 
practice and eloser inspection of form. The oak, 
with its longer leaf and waving edges, presents to 
the investigating mind a great variety of form and 
character; but thes? leaves present themselves in 
many peculiar forms, that give an increased interest 
to the lines that may describe then>. They are *^0 be 
seen curvec} in a picturesque manner, twisted in fan¬ 
tastic shapes, and clustered beautifully. Let the 
student^select from any tree a small sprig, having 
three or four letves, and place it naturally in front 
of the drawing board, as an object for study. Then 
^attentively examine the position of each leaf, its 
graceful connection with the stem, and the insertjA^ ^ 
of the leaf-stalk into the wood. Such a tranquil 
investigation of the distinct parts of which t^e ob¬ 
ject is composed, has been observed tb lessen aeon- 
fusion of ideas tUat takes possessioa of a juvenile 
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Btttdent, when as a whole it has been contemplated, 
or rather glanced at, with a fear of not being able to 
imitate what was seen. Why fear ? delay ? has 
been asked. Not knowing where to begin, or not 
perceivioff how to separate the ])arts, Inis been the 
answer. Y^his was not deficiency ih power of ryind, 
but a sebmingVeluctance to call it forth. Nothing 
can be ^ne while the eye is roving over the object; 
no begiiSi^gf no end appears. Let the mind b^ 
brought to act upon what is required ; direct the 
attention to that part which may bd deemed the 
principal, or the most conspicuous .leaf upon the 
sprig; consider position; observe if it*project to 
• the front, or laterally; what portion of the upper 
surface is seeis; and if so, how it is curled to dis¬ 
play any part of the under surface. When all that 
relates to the principal leaf has been thouglft upon, 
the part on which to coi^ence is suggested to the 
mind, and the hand imitftes that to which the eye 
is studiously directed. 

The first leaf being lightly sketched, it is easy to 
add an adjoining leaf, and so on till all be* on the 
pj(>er. The student should then coolly criticise hi| 
work, looking over every part, to detect any deviation 
from the forms of the original. If this examination 
and correction produce likeness, let the lines and 
characteristic marks be drawn in with a firmer or 
bolder pencil; very often the most trifling toucli in 
addition will communicate what seemed to be re¬ 
quired to give character to a leaf. A weaker line on 
the side which meets the light, and the stronger line 
confined to those parts which may be opposed to the 
light, materially assist in giving satisfaction, from 
the spirit which such sketching imparts. * The stu¬ 
dent is at aliftimes ad^sed to be sparing m the use 
of Indian rubber; at^tirnes it is useful; but generally 
it is brought Fnto action, ^jecausc tlutught had not 
previously been sufficiently employed. 



• The above figure may serve to convey an idea of 
what is intended by the preceding remarks. The 
light is from ttie right, on which the teiiderest lines 
are preserved, while those opposed It) the. light re¬ 
ceive a more jiowerful marking, with occasional 
increase of force. Siuili stu(\|es as these should be 
made in the^clds, where there is not a hedge-row 
but presents numberless subjects, each with its form 
aisA^baracteristic toucli—the plantain, the dock, and 
the thistle ; the fern, the briar, and the4horn. The 
advantages to be derived from consulting these ob¬ 
jects where they grow, must be obvjous to every one 
who will admit that originals are superior to copies, 
which all prints and drawings are. The student 
can as easily copy from nature as from an imitation* 
Of nature; in the one instance the sketches are 
such as were dictated by love of the art, and so far 
are originals > in the other case, however closely 
the sketches may have been imitated, they are mere 
servile copies of what auother thought to be repre¬ 


sentations of nature. The only method by which to 
produce a satisfaction that stimulates to exertion in 
drawing, is to study and copy carefully the charac¬ 
teristic forms of objects as nature presents them. 
Let the student be provided with two sketcli^ooks, 
one for scenery, and the other for smaller studies, 
called ** bits.*' That which is shut may serve as 
a seat for the draughtsman, while he has his pencil 
at work upon the other. In sketching a plant, 
first observe if the outline be smooth or rough; 
how the leaves project, recede, point vertically, or 
recline on ench other. Endeavour to arrive at a 
comprehensive notion of the work that is to be done, 
including a perception of what is very appropriately 
called the feeling of ^he subject. Then comfnence 
by sketching the fsrm of the principal or most con¬ 
spicuous leaf with a tender line, and correct it, if 
required, without rubbing out, until the general 
form of the leaf shall appear amid the slightly 
sketched lines; this the mind will seize upon, in 
consequence of the likeness being perceived; then 
let this line be put in with a little more power, and 
with a handkerchief brush away the first trials. The 
leading feature of the plant being thus laid down, 
the rest, whii'h arenecessaiily of the same character, 
will be easily executed, care being taken to observe 
from what jiart a second leaf may issue, lie atten¬ 
tive to the eommeiiciiig line of each leaf, and proeced 
as with the first, till the whole groiij) be sketched in. 
Do not neglect any ])art, nor conclude that enough 
has been sketched of a subject so simple, nor y^iik 
that at another time it may be more caret'ull^at- 
tended to; these are the causes of failure ; no lime 
is like the present; endeavour to obtain a correct 
outline, at the risk of being considered very slow. 
Let the object be well sketched, and rapidity will 
soon be acquired. When the character shall have 
been fixed, the detail will go smoothly on ; the 
knowledge of the plant, with its peculiarities of 
growth, and its natural appearance, will never depart 
from the memory. With respect to indications of 
light ind shade and touch, the soft pencil may be 
pressed with jmwer on the shade-edge of the leaves, 
with occasional repetitions, or the thickness of toucli 
may he doubled,' to indicate curves, or the curled 
edges of leaves. At all times give a boldness of line 
with a pencil rather soft, hecansc* it can be used with 
more freedom, and will communicate more spirit, 
than a hard or tine>pointed pencil. Thu lines of 
Vhich a sketch may be compohcd, will ap^^ear fine 
or coarse, more by u compai isou between the strength 
of the hues on its light and on its shade lines, or 
touch, than by ref'eience to ordinary thinness or 
delicacy of line. This is ineiilioiied to induce a 
boldness of ouitine in whatever may be attempted 
from i*;iture, since it ailmits of freedom in execution, 
and expncssion of ch.wacter which can be recognised, 
while ^he efforts with a fine-pointed pencil produce 
a meagre and spiritless effect. 



The figure annexed is a combination rural 
objects that may frequently be observed on the 
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road-aides. Those are simple subjects, but they 
possess character, and such as artists avail themselves 
of as accessories in landscape painting. Every 
production of nature has its value; the smooth edges 
of theysoarse grass, as the blades curve in various 
directions, are worthy of the attention of the student, 
presenting a variety of sweeps and accidental forms 
that will assist in giving freedom to the use of the 
pencil. The same tuft of grasa will furnish enough 
for several studies; on the different sides new com¬ 
binations become visible, and each with its share of 
interest. On such subjects select the blades of grass 
which are most prominent, let the character be clearly 
defined, and let those curves which project be dis- 
tingubhed from those which recede or fall sideways; 
without this, the whole will be"admass of confusion, 
which no after-corrections can render clear. These 
may appear tedious to the ambitious student, but 
they teach how essential patience is to the obtaining 
of a correct sketch. It is by searching for the 
various beauties, and carefully copying them into 
the sketch-book, that the characters can be appre¬ 
ciated ; and it is by reference to those judiciously 
aelected transcripts from nature, that the remem¬ 
brance of their peculiarities is preserved. 

STEAM AND THE STEAM ENGINE, 

(Rpsumetl from pii^e 373. j 

ScARGKLY liad the atmospheric engine of New¬ 
comen been invented, than mechanicians began to 
co^ive to do away with the inconveniences arising 
fr<m the necessary employment of boys to open 
and close the cocks admitting the steam, and con¬ 
densing water. From the imperfect attention which 
even an assiduous attendant could give to the ma¬ 
nagement of these valves, the performance of these 
engines was very irregular, and the waste of fuel 
very great, until a boy, named Humphrey Potter, 
contrived means of making the engine work its own 
valves. This contrivance, though made with no 
other design than the indulgence of an idle dispo¬ 
sition, nevertheless constituted a most important 
step in the progressive improvement of the steam 
engine, for by its means, not only the irregularity 
arising from the negligenr.e of attendants was 
avoided, but the speed of the engine was doubled. 
Potter attached strings to the levers which worked 
the valves, and carrying these strings to the work¬ 
ing beam, fastened them upon it in such a manner 
that as the beam ascended and descended, it pullecf 
the strings so as to open and close the proper valves 
with the most perfect regularity and certainty. This 
contrivance was afterwards much improved by an 
engineer, named Beighton, who attached to the 
wor&ing beam a straight beam, called a plug frame^ 
carrying pins, which in the ascent and descent^of the 
beam struck the levers attached to the valves, and 
opened and closed them exactly at the proper mo¬ 
ment. The engine thus improved, required no other 
attendance except to supply the boiler occasionally 
with water, and t^ttend to thejurnace. The im¬ 
provements upon m atmospheric engine invented by 
Beighton, will be understock by the following cut. 

In explaining this engine, it is not necessary to 
Cxplain the mode of action of the steam, it being 
the same as in the last-described engine. The 
various parts will be easily uii^derstoOd. A B being 
a support for the axis of the working beam. C, 
the steam cylinder. D, a pipe to carry off waste 
water from the top of the^piston ; the water being 
admitted there by the pipe. H, is intended to keep 
the piston steam tight. £, the plug frame, V and 


G*, the Y pieces that iav a lever in the shape of the 



fetter Y, which meets the tappets on the plug frame. 
I, the steam pipe. J, the snifting valve, which is 
a small valve opening upwanls, and communicating 
with the bottom of the cylinder; its use is to suffer 
the air in the cylinder to escape at its first working, 
and afterwards whenever the air accumulates. K, 
a pipe for the supply of the boiler. L, pipe con¬ 
veying the condensing water. M, the boiler. N, 
the safety valve. The inventions which took place 
after this period, and even until the time of the 
celebrated^ Watt, seem to be rather endeavours to 
improve the engine of Savory, than thil atmospheric 
engine of ^Newcomen ; thuSilJesaguliers, Gensanne, 
Blakey, Francis, Nancarrow,^and others, employed 
their talents, and although their engines,^and some 
rotatory engines invented about the same period are 
interesting, from the ingenuity bestowed upon them, 
yet, as we are anxious'to conclude this already too 
extended article in one paper more, which will be 
devoted to the improvements of Mr. Watt, we are 
obliged to pass them all by till a future opportunity. 
It would be dhpardonable, however, tx> omit in this 
account, the notice of the first high pressure en¬ 
gine, which is that of Mr. lieupokl, and the first 
locomotive, thal of Messrs. Trevethick and Vivian. 
Lcupold’s engine is seen below, taken from a 
drawing given by himself. * 
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The boiler C, communicates by a cock D* with 
the bottom of two cylinders, having pistons A, B, 
moving in them; these pistohs are attached to the 
kvers by;the piston ro^. To the other end of these 
levers are fixed pump-rods F, 6, having pistons at 
their loi^r ends working into the bkrrels or cylinders; 
I, an ehuction-pipe, communicating with the pump, 
in whitb the water is forced upwards; H, the fire¬ 
place ; D,«a '£ock, so constructed as to shut off tb^ 
communicatidn between the boiler ai^d either of the 
•cylinders, while it openi a communication with the 
atmosphere. • * • ^ ^ 

- In the situatic I of the apparatus shown in the 
* figure, the steam in the boiler flows by the passage 
in the cock, into the cylinder A, and presses the 
piston upwards; this depresses the pumn-rod G, 
fixed to the other end of the lever, which mrces the 
water (under the plunger) up the pipe 1. When 
the steam has raised the piston A, to nearly the top 
Of the cylinder, the cock D is turned, and the pas¬ 
sage between the cylinder A and the boiler is closed, 
and a communication is opened from the inside bf 
the cylinder into the atmosphere. The weight if 
the rod and piston A, being made greater than G, 
the piston A falls to the bottom of the cylinder, and 
the steam which raised it escapes into the atmos¬ 



phere. From the construction of thefourway-cock, 
at the moment in which the passage of steam into 
the cylinder A was closed, another passage was 
opened between the boiler and the cylinder B; the 
elasticity of the steam forces the piston B upwards, 
and depressed the pldnger at the end of the rod F, 
and impels the water in the barrel under it, up the 
pipe L. When the piston B has reached the top of 
its cylinder, or made its stroke, the further passage 
of steam from the boiler is shut off by turning the 
cock D; and tUe steam escapes into the atmosphere; 
and B, descends in the cylinder by its preponderance 
in the aatee manner as C. During the ascent of B, 
Jk has fallen to the bottom of its cylinder. The 
steam-passage from the boiler being then opened, 
A is again raised in its cylinder while the vapour in 
B is escaping into the atmosphere; thus producing 
an alternate vertical motion in the pump-rods F and 
G. It was subsequently suggested to attach the 
levers to eaSh other, by which the ascent of one 
piston depressed the other without employing a 
cotfifterpoise. 

The project of Dr. Robison in 1759, to apply the 
steam engine to move carriages, was accomplished 
in 1802 by Messrs. Vivian and Treyithick ;\and in 
carrying the speculation into practice, they produced 
a steam engine of pre-eminent merit and ingenuity. 
The prificiple of moving a piston by the dasticity 
ofuteam against the pressure only of the atmosphere, 
was described by Leopold, but in his apparatus it 
acted 6nly on.one side of the piston. In IVevithick 
and Vivian’s engine, the piston is not only raised 
but depressed by the eUlticitj of the steam; and 


although other modes of admitting the vapour may 
be employed, they gave the preference to Leupold’s 
fourway-cock. 

Trevithick’s engine is compact and simple in its 
operation. * Steam is admitted from the boildr under 
a piston moving in a cylinder, which impels it up¬ 
ward ; when it has reached this limit, the commu¬ 
nication between the boiler and under-side of the 
piston is shut off, and the steam which has raised 
the piston is allowed to escape into the atmosphere; 
a passage is opened between the boiler and the upper 
side of the piston, which is then pressed downwards: 
and the ateam is aguin allowed to escape into the 
atmosphere. From this it is obvious that its, power 
will be equal to the difference between the pressuro 
of the atmospherO and the elasticity of the steam. 
The figure below will explain the operation of 
Trevithick and Vivian’s apparatus; the parts are, 
however, to be considered, as placed to explain their 
operation in the clearest manner, rather than in the 
situation in which they are usually fixed in practice. 
R is the steam cylinder; B the piston; and X its 
rod. The pipe D connects the top and bottom; 
H conveys the steam after it has moved the piston 
Into the chimney. K a fourway-cock, which is 
moved by a lever acted on by the rise and fall of the 
piston-rod; L the boiler, in which the cylinder is 
placed, and the fire-place made within it, as iu some 
other engines. , 



If the steam above the water is of sufficient tom- 
peratnre, the cock is turned in the position shown 
in the %gure. A communication, it will be apparent, 
is now o]ien between the upper side of the steam 
piston and the steam in the boiler, and between the 
under side of the steam piston and the chimney, or 
the atmosphere. The steam, however, is capable 
of a temperature considerably above that required 
merely to balance the piston, or about fourteen and 
a half pounds to each square inch; it would, as 
used in these engines, generdly balance four or five 
times that weight; and of course the piston is im« 
pelled downwards in the cylinder. When it baa 
made its stroke, the cock is turned by the lever or 
pin attached to the working-beam, or hoiixonUd 
arm, into the opposite position. This opens a com¬ 
munication between the under side of the piston and 
the boiler, and between the upper aide and the 
chimney. The preponderance of the pressures is 
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now beneath the piston, and it is forced upwards; 
while the steam in the upper part of the cylinder 
escapes into the chimney, and thus alternately. The 
steam, after it leaves the cylinder, is conducted 
throuj^ the pipe O, into the chimney.* This pipe 
is inclosed in another, containing the water which 
is to supply the boiler by a small force pump ; and 
from passing along this pipe it is injected into the 
boiler at a high temperature, which saves so much 
of the heat that would otherwise escape into the 
atmosphere and be lost. The reciprocating motion 
may be converted into a rotatory one by a crank, 
and the motion equalised by the intermediate me- 
chaniyn of a fly. 

^To he 

THE APOLLONICON. 

This musical machine, which is constructed on the 
principle of the organ, by a peculiar modification of 
the pipes, produces an excellent imitation of the 
tones of all the most admired wind instruments; 
the combined effect of the whole being similar to 
that of a numerous and well-chosen orchestra. This 
magnificent contrivance, unrivalled in this or any 
other country, is the invention of Messrs. Flight 
and Robson, who spent five years in its completion; 
and as a popular description of it cannot fail to be 
acceptable to the amateurs both of musical and 
mechanical science, we propose to give such an 
accdlint of the instrument as may serve to convey a 
general idea of its construction. In the apollonicon, 
as in the organ, the sound is produced by a current 
of air, urged by bellows, through several series of 
vertical pipes. In the apollonicon there are two 
pairs of bellows, placed below the floor of the apart¬ 
ment in which the instrument stands; the wind 
from which passes through a reservoir and a tube, 
called a wind trunk, into an air-tight compartment, 
called a wind chest. The pipes which, hy various 
modifications of their construction, prodiujg the 
sounds of the different instruments, are ranged in 
rows one behind the other, parallel to the front of 
the machine, in the order of the gamut, each note 
and half note having its separate pipe, and each 
parallel row representing a different instrument; 
the pipes producing the same note in every instru¬ 
ment lying in a straight line from front to back of 
the instrc-ment, or parallel to its sides. Thus thei 
pipes producing the note A on the flute, clarionet, 
bassoon, Ac., all lie in a parallel to the sides of the 
instrument. From the upper part of the wind chest 
proceeds a horizontal platform, termed the bottom 
board, having a series of channels ewt in its upper 
surface, corresponding to each note of the diflerent 
scales, and extending longitudinally from ^frbiit to 
rear of the machine. Above tiie bottom buayl, and 
at right angles to the channels, are a series of 
grooves, corresponding to the transverse ranges of 
pipes, or the number of the different instruments 
ill each groove, are three slides, filaced one over the 
other, and through all three are narrow passages, 
opening into each of the wind channels in the 
bottom board. Over the slides is placed the top 
board, into which the pipes are inserted, communi¬ 
cating with the wind channel^through the apertures 
in the slides. The use of these slides is to cut off 
occasionally the communication of any particular 
instrument with the wind chest, so as to cause that 
instrument to cease playing, which is effected as 
follows:—the space between each aperture in the 
slides is soo^what greater than the width of the 


wind channels, so as to cover the channels com¬ 
pletely, and thereby qutting off the communication 
with the instfument to which the slide belongs. 
Only one slide in each set of slides is in*operation 
at one time; thy apertures in the otherstwo sets 
being over the wind channels, and bvlow^he aper¬ 
tures of the instruments. One set of slides being 
used when the instrument is playe^ by lEie me- 
uhanical action of the machine, anotheyr sft is moved 
by pedals, and the third get by hand, when it is 
played by the keys. At that end of each wind groove 
thftt opens into * the *wind chest, are two hanging 
valves, called pallets, which adma the air into, or ^ 
exclude it from, the wind grooves; and the art of 
performing upon the machine consists in the manage¬ 
ment o^the pallets and stops before described ; the 
air or tune being produced by the pallets, and the 
stops regulating the instilments, upon which the 
air is played. The machine may be played in twg 
ways, either by performers seated at ranges of keys, 
as in oilier organs, or by mechanical means: and 
as this latter method is the distinguishing characta.r 
df the machine, and has called forth so much in¬ 
genuity in its execution, we shall describe it flrst. 
The principle is as follows :—to one set of the pallets 
is attached a series of wires (one to each pallet) 
passing through holes in a brass plate in the bottom 
of the wind chest, which are just sufliciently large 
to allow the wires to move easily, witliout allowing 
the air to escape from the w'ind chest. These wires 
(GO in number, being one to each note of the scale 
of the machine,) are connected to one end of a series 
of small sisel levers, get in a frame below the wind 
chpst, the outer end of the levers resting upon the 
surface of H (cylinder somewhdl longer than the key- 
frame ; a mincer of small pills and kent wires or 
brackets project a shorts distance beyond the cir¬ 
cumference of the cylinder, ranged in lines across 
the axis, and by the revolution of the cylinder, one 
or more of these pins a)r brackets are brought in 
contact with the outer end of the keys, which are 
thus raised, whilst the other end of the keys, and 
the pallets corresponding, are proportionably de¬ 
pressed ; the <vind passes from the wmd chest into 
the wind passages. Tlie length of time the pallets 
continue open is regulated by the length of the 
brackets; and when, by the revolution of the cy¬ 
linder, the brackets come clear of the keys, the outer 
end of the key falls upon the cyhiid^r, the pallet is 
closed by a i^^nral spring, and the communication 
with the wind grooves is cut off. • 

There are three cylinders, each 2 feet in uiameter, 
and each having a separate wind chest and key* 
frame placed over it, furnishing wind*to particular 
portions of the^ scale. The main cylinder occupies 
the centre of the front of the machine ; it is 8 feet 
long, and comprises a range of live octaves : viz., 
from G G, an octave ^elow first G in Ihe bass clef 
up to G, and eighth above G in the trenle clef. In 
u line with this, and concentric with it, is anot|ier 
cylinder, 3 ft. 9 in. for the bass notes extendiftg 
from G G G, or an octave below the former, up to 
gamut G, being two octaves. The third cylinder 
lies at tlie back tf the machine, parallel to the main 
cylinder; it is 8 feet long, and comprises two oc¬ 
taves. Below the two front cylinders extends a 
^shaft, or axis, having two pinions, which work jn 
two wheels, one on the end of each cylinder, and a 
similar shaft lies below the third cylinder, ^ the 
rear of the machine ; and beneath tliAe shafts, and 
at right angles to them, is another shaft, extending 
from the front to the back of the machine, having 
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t>n it two endless screws, working in worm-wheels 
on the two shafts: this last shaft receives its motion 
by a band from the driving-shaft, (vjfhich has a fly¬ 
wheel, and is turned by manual labor), and causes 
the cylinders to revolve. The key-frame is made 
in distih'-^t pieces, to allow for the unequal con¬ 
traction of tire wood, and any inequalities which 
may eiust in the cylinder; and to take the weight 
olf the key, it is supported pn the cylinder by anti¬ 
friction rollera. It r^nains now to explain the 
connexion of the Anger-keys with thd* pallets. The 
key-boards are live in number, the ^central largest 
comprising a sca^f of live octaves, and the smaller 
ones disposed two on each side of the larger, these 
containing a s^ale of three octaves. These keyboards 
stand in front of the instrument, and detached from 
it, so that the performers sit with their bac^s to the 
instrument, and their faces to the audience. From 
the fore end of the flnge? keys descend wires to the 
fore end of a series of levers below the floor, and 
t<Ahe other end of these levers^are attached wires, 
which pass through holes in the wind chest, and arc 
fastened to their set of pallets, and thus the de¬ 
pression of the Anger keys draws down the hinder 
ends of the lower levers, and opens the pallets. 
Within reach of the performers at the keys, are a 
number of levers for moving by hand the draw-stops 
as are termed the slides which throw off or on any 
particular instrument; but, in addition to these, are 
a set of pedals Ave in nuinher, which move a set of 
atops, called compound pedal stops. These arc the 
Invention of Mr. Robson, and are for the purpose 
of enabling the performer suddenly to throw on or 
off a number of instruments^y a single^movemeiit, 
and thereby kdd greatly to the brilliancy^of effect. 

The whole number of the keys acted upon by the 
cylinders is About '^oO. There akA upwards of 
1900 pipes, 45 drawstops, and 2 kettle-drums. To 
the musical amateur the following list of the stops 
will doubtless prove interesting. 

On the Arst cylinder,— 

1. Open Diapaspti 4. Pnnripal. 7. Flute. 

2. Unto ditto. 5. TwoiniK 8. Ses<|ui Altera. 

3. Stop ditto. Cl. Fifloutith. a Curiu‘t—Trumpet. 

On the second cylinder are two octa /es of wooden 
pipes, of large dimensions, termed double diapason 
pedal pipes; the largest is 21 feet long, and 23 
inches square; this is 8 feet longer than the cor¬ 
responding pipe in the great organ at Haarlem. 
The range of th<e s^alc is from G 6 G to G. 

On the third cylinder are the following stops,—* 

piapason, or Corn! Stop, 'i'runipct. llauthoya. 

Stop biapaaon. Creiiionas. Pircolaia. 

j, Violoncello. FliitoH Trumpela. 

German Flute Vox hiiinana. Di.ipaHon. 

Wood FtrtC''iith. Ofiuvu Flute. Principal, Ac. 

The mechanism is inclosed in a rase, 20 feet 
broad by 18 feet deep, and 24 feet high. The front 
is divided into three compartments by pilasters of 
Grecian Do*'ic, surmounted b'y others of the Ionic 
order. Between the upper pilasters are three 
pair tings; that in the centre representing Apollo, 
and those on the sides the Muses, Clio and Erato, 
somewhat larger than life, wHch do much credit to 
the artist, (Mr. John Wright) by whom they were 
painted. llie mechanical action of^the apollonicon 
was Arst exhibited to the public in June, 1817, 
when the overtures to Anacreon and to the Clemenza 
dt Tito, were performed by the cylinders in a style 
that called forth the most marked approbation from 
large rnd scientiAc audiences. From that period to 
the present time it has maintained its well-deserved 
jgiqpularitjr, and continues an object of interest alike 


to the musician and the mechanist, offering to the 
former some of the grandest combinations of har¬ 
mony, and to the latter some of the most curious 
and complicated specimens of his art. 

FULMINATING COMPOUNDS.^ 
Thr most remarkable instances of expansion by 
beat with which we are acquainted, are those where 
explosive mixtures are used, and where reverbera¬ 
tion of the air is the consequence. In the explosion 
of these compounds (which are of various kinds), 
the simple substances of which they arc composed 
are either resolved into their primary states, or they 
immediately enter into combination with other sub¬ 
stances, which, lik^ themselves, have just' been 
liberated. In mo'^.t cases, they not only assume but 
retain the elastic form. The explosion of these 
bodies i.s doubtless owing to their combination widi 
heat; but whether the heat has been /afent in them¬ 
selves, or whether they are capacitated by a slight 
elevation of temperature, suddenly to rob the sur¬ 
rounding atmo>phcre of its heat, is not known. 

If I oil lire of oil of turpentine be poured into a 
gallipot (placed in the open air), and 1 ounce of 
nitric and, with 20 drops of sulphuric acid, into a 
phial tied to the end of the walking-stick ; the acid 
on being thrown upon the oil (at arm’s length, to 
prevent accident) will cause deflagration abund¬ 
ance of light and heat being evolved. 

Cover up some small pieces of charcoal in a 
crucible, and give them a red heat. When perfectly 
hot, uncover the crucible, and pour some sulphuric 
and upon them from u phiul tied to the end of a 
stick ; iriimediate deflagration will take place from 
the rapid decomposition of the acid, part of which 
will be thrown out, hy the quick disengagement of 
(*arhonio acid ga.*i. Wlieri the action has subsided, 
sulphur will be found precipitated on the charcoal. 
Here the charcoal, in the red-hot state, has more 
afliiiity for oxygen, than sulphur has in the state of 
sulphuric acid ; the consequences are, the formation 
of ca.bonic acid and the precipitation of sulphur. 

Melt some antimony in a crucible, and when at a 
white heat, pour some water into a small retort, and 
hold it over a lamp. When the steam passes out, 
hold it over the crucible containing the antimony, 
so that the steam may enter into or pass over it. 
At this instant, let an assistant agitate tho crucible 
by a pair of tongs; a series of very violent cx- 
-^losions will take place, as the water, in the form 
of steam, is decomposed. Here the oxygen com¬ 
bines with the metal, and the hydrogen is set free. 

Mix together I dram of sulphur, 3 drams of 
nitrate of potass, and 2 drams of carbonate of 
potass, (all previously jiulverised) in a sheet of 
writinp-paper. When properly mixed, put them 
into a SIT ail stoppered phial. An eighth, or a six¬ 
teenth part of this, put on a Are-shovel, or tin plate, 
held over the Are for a few minutes, will explode; 
immediately before the explosion, a violet-colored 
flame will be seen tf hover round it. 

Reduce separately to Ane powder, 4 ounces of 
nitrate of potass, 2 ounces of the sulphuret of an¬ 
timony, and 1 ounce of sulphur; mix them well on 
a sheet of paper with a wooden or ivory spatula, 
and preserve the compound in a dry phial. When 
it is to be used, lay about a drum, or more, on a 
piece of wood or iron, and Are it with a red-bot 
iron wire; instant deflagration, accompanied by 
dazzling light and great heat, will take place. 

Reduce to powder 10 grains of nitrate of silver, 
and then mix with H 4 grains of sulphur; wrap the 
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mixture in a small bit of paper, and place it upon 
an anvil; make a hammer which has a broad sur¬ 
face pretty hot, and strike the mixture with it; a 
violent explosion will take place, and upon exami- 
nationf the silver will be found in a reduced or me¬ 
tallic state. If the hammer be cold, the sulphur 
only will be affected; it will then inflame without 
detonation. 

If 10 grains of charcoal, in powder, be mixed 
with 10 grains of nitrate of silver, also in powder, 
and laid on an anvil, wrapped up in paper, an ex¬ 
plosion will take place when they are smartly struck 
by a hot hammer. 

If 6 grains of the nitrate of silver are powdered 
and ifiixed with 2 grains of phosphorus in a piece 
of writing paper, then put upon rn anvil and struck 
with a hammer, a very violent explosion will take 
place. Nitrogen and phosphoric acid will be dis¬ 
engaged. 

Place a crystal of nitrate of ammonia on a shovel, 
and hold it over the Are; when it has arrived at a 
heat sufficient for melting lead, it will, in the act of 
decomposition, explode with considerable violence. 

Place 12 grains of nitrate of copper, in powder, 
mixed with 2 grains of phosphorus, upon an anvil, 
and strike them with a hot hammer; detonation 
will be the consequence. The salt will be decom¬ 
posed, giving out nitrogen gas. Phosphoric acid 
gas also will be formed, from the union of the 
phosphorus with Che oxygen of the nitrate. 

If a pestle and mortar are for some time kept 
warm before the Are, and a reacly-formed mixture 
of 12 grains of sulphur and 12 grains of nitrate of 
lead, thrown in, and smartly triturated, explo. 
sions win take place. I'he lead will resume its roe- 
4alBc state, whilst nitrogen aud sulphurous acid gas 
will be evolved. 

If 4 grains of nitrate of mercury are reduced to 
powder, and combined with 2 grains of phosphorus, 
a most violent explosion will take place, when they 
are struck smartly by a hot hammer on an anvil. 
Globules of reduced mercury will be foundf upon 
examination of the paper which contained this 
mixture. Nitrogen gas and phosphoric acid will he 
disengaged; for the oxygen of the salt combining 
with the phosphorus, forma phosphoric acid, which 
flies off; the nitrogen being thus left free, absorbs 
caloric, sSad becomes elastic also, whilst the metal 
recovers its properties. 

Tritufkte in a mortar, 2 grains of phosphorui 
with 4 graina of nitrate of bismuth; daring this 
operation, violent detonations will take place. 

Reduce separately to powder, 1 ounce of alum 
and 1 ounce of raw sugar. Melt them in an iron 
ladle over a clear Are, stirring the mixture until it 
becomes dry. Reduce the compound to poq^der in 
a mortar when cold. Now pear the powder into a 
strong 4 ounce phial, into which lute a tobacco- 
pipe, preserving the bore of the pipe free from 
particles of the lute ; imbed the phial in a coat of 
clay, and immerse it thus in a |0racible. Ailing up 
the space between it and the sides with sand. Place 
the phial with its contents in a good Are. Carbu¬ 
reted hydrogen gas will escape from the upper end 
Cf the tube, and when this ceases, stop it up with a 
piece of clay; now remove it from the Are, and let 
it get cool: when cold, teke out the pipe, and 
quickly insert a cork, (at the same time remove 
the cky), and lay it by for use. This is called 
Hombergk pyrophorus, and if a little of it be 


poured at any time from the mouth of the phial, it 
will spontaneously take Are. 

Into a cup containing 2 drams of ^sulphuric acid, 
throw 3 or 4 grains of chlorate of po^s; imme¬ 
diate combustion and explosion will take i^lace, the 
chlorine will be iibefated, and solphate^Tof potass 
will be formed. 

If 2 grains of powdered charcoal and 4 grains of 
^phlorate of potass be carefully mixed iq a piece of 
paper, then folded up and placed upon an anvil,— 
upon being struck by a hammer, a violent detona.- 
ti(?n will take place... 

(To he cmiinuede^ 

MEMORANDA.* 

Fossil Infusoria,—yi. de Humboldt has recently 
presented to the Academ^iof Sciences at Paris, in 
the name of M. Ehrenberg. specimens of a peat^ 
argillaceous deposit, lying 20 feet below the pay¬ 
ment of the city of'Berlin, aud Ailed with infusoria 
still living. Traces of this subterranean life lye 
rbservable 3 feet below the bottom of the Spree. 
Since 1836, when M. Ehrenberg Arst called attention 
to the immense masses of fossil infusoria, or micro¬ 
scopic animals, in the more recent formations, he 
has had occasion to observe, that the organic forces 
are still so active in the mud of ports and rivers, 
that at Swienemunde, in the Baltic, for example, 
where above two and a half millions of cubic feet of 
mud were recently removed in one year, one-third 
of that entire mass consisted of microscopic animals. 
Tlie moors of Limburg present accumulations of 
fossil infusoria 28 feet in thickness. ^^Iii the peaty 
layer of Jlerlin, tunnel-shrped deposits of eggs 
reach, in some places, to the d'^pth of gO feet. There 
n no doubt that they are still alive and papable of 
increase. Spontaneous motion may be otten ob¬ 
served in specimens takeh from the greatest depth, 
though less frequently t^an in those near the surface. 
M. Ehrenberg, in whose hands the microscope has 
revealed such wonders, is about to produce a work 
on fossil infusoria, similar to that which he has 
already published on the living species of microscopic 
animals. 

Indigo, —It is said to be proved by experiment, 
that the indigo plant (Polygonum iinclorium) may 
be successfully cultivated in France. M. Jaume 
sowed some of ihe seed in the beginning of April; 
at the end of July he stripped off iue leaves of 16 
of the plants', Kud divided the stalks so stripped ixto 
144 cuttings, which, being planted, all sbcceeded, 
so that by this simple mode of culture, he increased 
his plant tenfold. The leaves of the original 16 
plants, yielded 1,400 grammes (about 22 grains) of 
indigo. 

Music of Nature, —Gardiner, in his Music tff 
Nature^ has put into notes the songs of twenty-four 
birds, and twenty animals. Also about twenty ex¬ 
pressions of human passion and feeling, and tones 
of eight or ten insects. The gnat gives the noi« A 
on the second space. The death-watch calls in B 
flat, and an answer iirG. The three notes of the 
cricket rare in Q. The buz of a bee-hive is in F. 
The wings of the house-fly are F in the first space. 
The humble-bee is an octave lower. The cockehaf& 
•is F below the line. 

Water is a better conductor of sound than aur. 
Wood also is a powerful conductor of sound, tmd so 
is flannel or ribbon. « 




THE MICROSCOPE. 
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NEW INfiTRUMENT FOR (.UT'riNfi SEC¬ 
TIONS FOR THE MlCROSCOl’E. 

Sir, —Annexed 1 be^ to band you sketches of an 
instrument4 constructed some time since, for the 
purpose of cutting sertions of wood for the mirro- 
Ecupe, the size and simplicity of which \AilI, I think, 
prove a sufficient rcoommerMlatiori to a place in your 
pn^cs. in addition to what has already apjieared. 

Tour iiiterfstine; paper on the subject in vol. I, 
pa^e \ If), leaves nothitifF but dehcription necessary 
in this ease, as the application is the same in both; 
♦his the reference will in some measure supply. 
It should however be mentioned, that the male screw 
(J, IS tapped with 25 threads to tht^ inch, so that a 

of a turn equals an e’ vation of inch, 

? 5 .T 7 »» Tff would also be an 

ad vantage if the blade of the knife were made semi- 
cncular, a'^it would be easily and regularly sharpened 
by fi\ing it on a circular piece of wood, its own 
diameter, with level edge, to the face plate of a 
lathe, and applying tlie stone or strop while it was 
ill motion. The blade is made with a curved edge 
to obtain a sliding cut. I am. Sir, 

Faithfully yours, 

Jieirscfj Uimn\ frarnnoton 'l\ fj, r, ryLANDS, 

A a bra.ss plate, .'J inches in diameter; B a brass 
t'lhi', inch long, (both cast in one piece.) C a 
hiMss screw, to elevate the wood, D a mark tiled up 
to act as a gnomon to III. K a hush cast upon A, 
to hold the iron set screw r, which .steadies the 
wood. G the hole, into which the wood is inserted. 
11 the knife, which norks on the screw I, under the 
guard K. Ill marks filed in B, to graduate the 
tliii kiic'^s of the section cut. K the guard under 
whirli the knife works, and 51 a section of the knife 
lil.ide. Fig. 1, a drawing of the instrument, Fig. 2, 
a section of ditto. Fig. .3, a reverse drawing of ditto. 
Fig 4, the knife, with the wood holeG in its relative 
po^ition. 

RADFOIID’S KLi:CTRC)-MAGNET. ‘ 
The following aci*ount of this truly original instru¬ 
ment has already a])peared in “ The Annals of 
Flcctiieity," from which work we copy it, together 
with the letter of 51r. Sturgeon, tlic editor, to 
Mr. RndforiL on the subject of bis invention, in the 
opinions of whom we fully agree :— 

“ Dkar Sir,—H erewith 1 send you the new 
electro-magnet which I commenced experimenting 
upon early in October last, and beg your acceptance 
’ of it. The diawiiigs w'lll explain its character very 
plainly :— 

• No. 1 being the elevation. • 

Vo. 2 ,, the vertical section. 

No. 3 „ the convoluted face. 

It is nine inches in diameter, and the stfetches 
being drawn to scale the other dimensions can be 
ascertained easily. 

The magnet weighs, exclusive of the copper coil, 
and the keeper, sixteen pounds anh two ounces. 

The coil is a bundle of twenty-three small copper 
wires, and weighs two pounds two ounces. 

The coil is covered with cotton tape. 

The keeper weighs fourteen pounds fourteen 
ounces and three quarters. • 

The depth of the convoluted groove or recess, 
is ^ of an inch and ^ of an inch wide. 

The widtii or breadth of the metal between the 
grooves, »{* shown in the section, is half an inch. 

The thickness of the magnet is one inch, at the 
outside edge,;^ud about ^ in the centre. 


Before it was finished, an experiment was made 
on the 3rd of December, 1840, and it sustained a 
load of 2141 pounds, witireight of your bftttery jars. 

The greatest weight was lifted on the 1!^:^ of 
December list, by a buttery of yours, with t^'elve 
jars, aiirh the weight sustained was 2500 pounds 
avoirdupois. 

If you think this worth a^dnee in your ''AnnaAii’' 

I shall feel obliged by ydur'hisertion of it* « 

• Yours, fatthfully, 

JOSKVil RADFORD.'ik 
a ^ ^ 

Mr, J^turgeon's Anxirer. 

“Dbah Sir,—B y your kindness in presenting to me 
this piece of apparatus, which, amongst ..inny other 
favors, I ta||C a pleasure in availing myself of' this 
opportunity to acknowledge; you have put me in 
possession of the most curiqus and extraordinary 
magnet that has.ever yet appeared on the pages of 
scicn<*e, or ever has been placed in the cabinet 
philosophy. 

Tlie convoluted figure of its face is not only a ^ 
grea<J curiosity, but a perfect novelty in magnetics; 
and ihc unusual arrangement of its poles, both of 
which are on the same convoluted strip of iron, 
(which forms the face,) one pole occupying the whole 
length on one edge, and the other the whole length 
of the opposite edge : together witli its great powers, 
render it a piece of apparatus of extraordinary 
character and great interest; and will, no doubt, 
command a great deal of attention amongst electro- 
magnetists. Yours, truly, 

W. STURGEON.*' 

TO FIND THE FOCUS LENSES AND 
^ “ SPECULA.' 

Thr focal distances of lenses are easily discovered 
by expelimeiits, and, among others, we have se¬ 
lected tlie following :— - 

1. When the focal length of the lens Joes not 
exceed two or three feqt, it may be found by holding 
the lens at such a distance from the w'uinscot, 
opposite a windi«w sash, that the image of the sash 
may be distinct upon the wainscot; and this dis¬ 
tance may be considered as the focal length of the 
lens ; but if the focal length is great, the focus must 
be computed by the subsequent rule. 

^ Rule. Measure the distance betv'cen the lens and 
the object, and^also from the image; ftiultiply these 
distances together and divide the product by their 
sum ; the quotient will give the focal distandb : or, 
the square of the distance of the observed focus, 
divided by the distance of the object from the 
image will give the excess of the observed focus 
beyond the true ft)cal distance. 

2. When you find the focus by making a candle 
the object, and the paper for receiving its image, so 
that when the image is most distant ihtf lens may 
be exactly between the other two, then halve the 
distance between the object or its image and 
lens for the focal distance. 

3. If a small hole, about one-fourth or one-eighth 
of an inch be naade in the window shutter of a 
darkened room, and a lens and piece of paper be 
held behind tins hole at proper distances, the place 
w^cre the image of the hole is most distinct may be 
determined very critically, and from them the focaf 
length may lx; found hy the foregoing rule. 

4. By the sun’s image ; Place the lei.i so that its 
axis may point as near as possible to the sun; then 
holding a paper opposite thereto, the burning puiiiti 
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or where the image of the sun is smallest, and the 
]imb most distinct is the focus, pus method is 
sufficient^ accurate for spectacle glasses, and such 
as are broad in proportion to their focal length; 
but will fiot answer for lenses of a long focus, unless 
they are lufficiently long to exhibit the solar spots ; 
because in these cases the image is only a glare of 
light without* distinctness ;,,but the inconveniences 
may be removed by th%following method ^ 

% ^ Cover the lens with a piece of* pasteboard or 
pa^r, and make two round hejes therein at an eqjial 
^distance from th^edge of the lens and oit one of its 
• diameters. The lens being thus covered, point its 
axis to the s^i: now if a paper be held behind the 
lens, you will find the two circles, or white spots, 
produced by the two holes, gradually fP^)proach 
nearer to each other as the paper is moved further; 
at last they will unite,^nd if the paper be moved 
atill further they will again separate. The distance 
oTThe paper from Che glass wlign the circles unite 
being measured gives the focal distance. • 

* To hnd the focus of a plano-convex and a plano¬ 
concave lens ; 

lly experiments similar to the above may be found, 
1. That the focus of a plano-convex, or of a plano¬ 
concave glass, is equal to a diameter of its convex 
or concave surface, that is, of the whole sphere it 
belongs to. 

2. That the focal distance of a double convex, or 
double concave glass, of equal eonvcxities or con¬ 
cavities, is equal to a semi-diameter of eitht-r of its 
surfaces ; and cotisequently that the focal distance 
of a glass of unequal convexifics or conctvities, will 
have an intermediate strength between a lii.inicter 
and semi-diameter of^tbat surface whu^i is most 
convex or coitcave. * ^ • • 

To measure the focal distance of a globe of water 
and of glass : • 

Take a hollow globe of glass, or instead of it, a 
thin round flask, or deenntef, and making a round 
hole, about an inch in diameter, in a piece of brown 
paper, paste it on one side of fhe body of the de¬ 
canter ; anil having filled it with water, hold the 
covered side h) the sun, that the pcrpSndicuhir rays 
may pass through the middle of the water and the 
emergent rays will be collected to a focus, whose 
nearest distance from the decanter will be equal to 
the semi-diametcr of the body of it, as will appear 
by receiving tl# rays upon a paper held at that 
dif^tance. That this effect is owing to rtie water and 
iiot\o the glass, will be evident by emptying the 
decanter ; for the light th.it then passes through the 
note will be as broad as the hole itself at all the 
distances of iJlie paper from the decanter. If a 
similar experiment be tried with a solid globe, or 
ball of glass, the distance of the focus from the 
nearest part of the ball will Ije one quarter of its 
diameter. • 

To find the vertex, or centre of a lens : 

^fcolii the lens at a proper distance from the eye, 
and observe the two reflected images, of a candle 
made liy the two surfaces. Move the lens till these 
images coincide, and that point is the vertex; and 
if this be in the middle of its surface the glass is 
truly centered, otherwise it is not. 

Whatever be the shape and magnitude of the hole, 
iii*the paper that covers part of a lens, the shape 
and magnitude of the image will be the same as when 
the lei^s is ui^overed; because any small part of a 
pencil of rays has the same focus as the whole ; but 
the brightness will be diminished in proportion as 
the bole in the cover is diminished; because the 


quantity of light which illnrninates every point of a 
picture is diminished in that proportion. 

In order to obtain a competent knowledge of re- 
fraetion, and the projiertics of lenses, the ««tiident, 
who has not previously been made acquainted with 
mathematics, should make experiments wiih lenses 
of different foci, diameters, and colors ; fhe room 
should be quite darkened, and the sun's rays ad¬ 
mitted through an aperture eut in a shutter, or a 
tube for tlwit purpose plaeed therein, and moveable 
by an uiiiveisal joint, nr ball and socket. 11 is lenses 
should be fitted in cells, connected to a sliding board 
or frame, or adapted to stands and frames of wood 
or brass. By such contrivances he inuy cSinbine 
any sort of leiise| together ns may be necessary, 
either separately, o/ close together; he might ahn 
have lenses ground to the figure of a ineniscu>, or 
of a watch glass, and connected in one frame, so 
that fluicls might be ineluded and the properties of 
refraction by fluid lenses exemplified. A few ex¬ 
periments in this manner will afford the most evident 
and entertaining proofs of the laws of refracted rays. 
The dust usually in, motion will in the darkened 
room gi\c the. v.iiioiis and natural ligiires of the 
converging and diverging pencil of rays. 

To find the focal length of a spherical speculum : 

1. For a concave spceulinii. I’iai'c the spi'ciiliini 
so that its axis may be ne.nU towards the ccntie of 
the sun. Find the burning point, or leccivc the 
image upon a white piece of }):ipcr ; and the distance 
between the focus so found, and the. voitex of the 
speculum, is the focal length. Or, cover the spedu- 
lum with a sheet of opaque paper, in which make 
two or more holes, and observe where the beams of 
light, reflected from these hoh^s unite, and tins will 
be the focal distance. Or, lastly, pl.ice tin* speculuui 
at the end of a long tabic, in a v»rtieal position; 
place a candle at the ojiiiosite end ol the tahic so 
that its flume may he oniiosite to the vi^rtcx of tlu^ 
speculum; llicn Lake #piece of white papn* .nid 
having fixed iL to a stick, place the stick iri the 
socket of a candlestick so th.it the paper in.iy he 
suppurti'd at about tlie ^ame height with the c mdlc ; 
then move the paper or the candle fotwuids .ind 
backwaids till the image of tin' candle on tie* p iper 
is exactly over tlie candle itself, and the point of 
coincidence is the centre of the speculum# 

2. For a convex speculum. (Juver it with j>:iper, 
Slaving two pin-holes made, om* near each* edL;c of 

the mirror; expose if. to the sun, holding another 
paper before it having a hole huge enough to h t the 
sol.ir rays pass through to the two piii-hulcs. 'I’wo 
white spots of reflected light will be seen on each 
side of the hofc : move the paper hatkw.tid and 
forwai^l, till the distance of the spot', hi* twice the 
distance •f the holes^in tlic. cover ; and tliat (listance. 
of theqiapcr from the minor is the principal focus. 


SCULPTUUli IN GRKAT BRITAIN. 

Thk thousands who visit oiir annual exliihition »i 
the Royal Academy, and other galleries when* 
gciilptuie forms, if not a principal, a large poilion 
of the collections, arc in total ignoiance of tin* me.uis 
by which such iflijects ^re prodnecd. 'I’he g'-niTal 
belief is, that the statue, or group, hewn without 
previous labour from theiouLdi hloi k, is i-ompleted 
at once by the sculptor, amt that the greater the 
finish or smoothness that may decorate the w^nk, the 
more talent is manifested and credit due; hut witn 
the artist and the educated in»art, it is simpiy con- 
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sidered a mechanical termination»unworthy, in every 
respect, of Consideration, unless applicable to a 
well-selected subject, well told, and with judgment 
drawn ;rnd even then, as a pleasing auxiliary only. 
Mind and sentiment are the chief; and though cer¬ 
tain materials may be more pleasing to the eye, and, 
in many cases, enhance the general effect, still the 
work, without these requisites, would be, in place of 
arl^ that of mechanical labou7\ With the multitude, 
nay, with many educated people, an impression 
exists, that the whole ait of statuary lies in the exe¬ 
cution of the niarhle, a truth evinced by the manifest 
jiidiffereiice which may be observed at our exhibitions 
iur the planter produrrions of pnina, while trifles 
wrought in the more expensive mj^terial rivet atten¬ 
tion, and draw forth expressions of the greatest 
admiration. Sculpture has not only been long a 
misunderstood, but a neglected art. Let us visit 
the numerous galltTles and exhibition-rooms of our 
own country, and we shall then obtain sufficient 
proof of the fact. Our Royal Academy, our British 
Lmfi/ulion, and the Sulfolk-street Gallery, are all 
instances. The National Gallery, though hung 
throughout with pictures, boasts on a only specimen 
of the sister art! At Manchester, Liverpool, and 
Birmingham~indeed, at all our provincial exliibitions 
—the accommodation for sculpture is totally neg¬ 
lected ; and though repeated premiums are offered 
for the encouragement of painting, in no case has a 
corresponding feeling been evinced for the patronage 
of statuary. Let us viMt Paris, and the same neglect 
becomes apparent. Windows, far beneath the 
many glorious works of antiquity which adorn the 
Louvre, destroy the mastery with which they are 
wrought; though on proceeding to other halls, wc 
find every accomniodution aflbrded for the exhibition 
of pictures. Milan, Bologna, and Florence are 
equally regardless of their statuary in respect to 
light; and even (in many instances) the Eternal City, 
the mart of sculpture, is o^.n to the same remark. 
The last slight which this noble art sustains remains 
untold. See our.daily and our weekly papers, nay, 
our journals of art and science—see the column after 
column iioiH'ing the productions of the pencil, and 
then the infantile p.aragraph, stating simply that 
sculpture too is there. 

The finrt idea of the sculptor is traced either in 
<*lay or on paper ; a small and rough sketch of the 
subject h€ wislies to produce, in which he considerg^ 
well his tale, and the best mode to convey it, the 
most agreeable position for his figures, and the gene¬ 
ral etfect of the whole, totally neglecting every 
appearance of detail or smoothness. WMien this 
draught is completed agreeably to* his wishes, he 
commences (with the assistance of his workii^en) to 
pile up a mass of clay the siza of the objyct to be 
pourtrayed, rendering it firm and steady hy the 
addition of irons and frame-work, secured to the 
stand on which it rests ; and on the careful comple¬ 
tion of this—the model—depeyds the correctness 
and beauty of the marble. It is at this stage that 
the draught or original idea is reconsidered, copied, 
and, with the assistance of the human figure, more 
minutely studied and carried on to completion. The 
moist nature of the clay renders some mode ne¬ 
cessary for the preservation q/ the model during the 
progress of carving, or being copied in marble, and 
this is efifected by moulding and casting, as follows:— 
The clay—for instance, a statue—is at first covered 
on the front half only, from the summit to the base, 
with a mi^ffure of plaster and water, which is allowed 
to become hard, or s^, previously to the remainiug 


portion of the figure being covered, when the object 
is entirely coated, and the mould qpmpleted. A 
sufficient time Ibaving elapsed to render the mould 
firm, it is carefully removed in two parts Trom the 
clay, when an exact representation of the Itatue is 
showfi in reverse. These, being thoroughly^c^.eansed, 
are placed securely together, and filled with^ulaster 
of a finer nature, and upturn an impression is taken 
Af the mould ; this being ca(;efully cut a\Iay,» leaves 
a cast, similarciii every respect to the original model., 
Tl)e plaster cast js n^ow placed* in the bands % a 
mason, who by*means of a machine proceeds with 
the pointing or roughing out. By this process the 
waste stone gradually diminishes, and the form daily 
becomes more and more apparent, until within an 
inch or<ess of its intended surface, when it is sub¬ 
mitted to the chisel of tlie sculptor’s more able 
assistant, who carries it stii/ nearer to the perfection 
of the models and prepares it for the fin^ touchctf« 
of the master.— Art Union, ^ 


CHANGES OF THE KALEIDOSCOPE. 

The property of the kaleidoscope, which has excited 
more wonder, and therefore more controversy than 
any other, is the number of combinations or changes 
which it is capable of producing from a small num¬ 
ber of objects. Many persons, entirely ignorant of 
the nature of the instrument, have calculated the 
number of forms which may be created from a 
certain number of pieces of glass, upon the ordinary 
principles lif combination. In this way it follows, 
that twenty-four pieces of glass may combined 
139172l2<1H8872!i29994251z8493402200 time,, aii 
Qper»tion, tlia performance 6i whicc. would take 
hundreds of thousands of millions of /ears, even 
upon the supposition tlv\t twenty of them were 
performed every minute. This calculation, sur¬ 
prising as it appears, i& quite false, not from being 
exaggerated, but from being far inferior to the 
reality. It proceeds upon the supposition that one 
piece of glass can exhibit only one figure, and that 
two pieces c&n exhibit only tno figuivss, whereas it 
is obvious that the two pieces, though they can only 
be combined in two ways, in the same straight ItuCf 
yet the one can be put above and below the other, 
as well as upon its right side and its left side, and 
may be joined, so that the lide g.mnccting their 
centres may* have an infinite number of positions 
with respect to a horizontal line. It followg, indeed, 
from the principles of the kaleidoscope, that (/* only 
one object is nsed^ and if that object is a mathe^ 
maticat line without breadth^ the instrument will 
form an infinite number of figures from this single 
line. The line may be placed at an infinite number 
of distances from the centre of the aperture, and 
equally inclined to the extremities of tte reflectors. 
It may be inclined at an infinite variety of angles to 
the radii of the circular field, and it may be p||fced 
in an infii^te variety of positions parallel to any 
radius. In all these cases, the kaleidoscope will 
form a .figure differing in character and in magni¬ 
tude. In the fifst case, all the figures are polygons 
of the same character, but of different sizes. lu 
^the second case, they are stars, differing from each 
other in the magnitude of their salient and re¬ 
entering angles; and in the third case, they form 
imperfect figures, in which the lines unite ut one 
extremity and are open at the ot&er. 

If, instead of supposing a mathematical line to 
be the object, we take a single piece of coloied 
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glass, with an irregular outline, we shall have no 
difficulty in perceiving, from*experi 9 ient, that an 
infinite vyiety of figures may be created from it 
alone. 'I^is system of endless changes is one of 
the most jextraordinary properties of the kaleido¬ 
scope. *Vvith number of loose objects, it is im¬ 
possible to reproduce any figure which we have 
admired. >Vhen it is onoe lost, centuries ma)^ 
elapse before the same combination returns. If the 
abjects, however, are placed in the cell, so as to 
have very little motion, the same figure, or one very 
near it, may, witlg^ut difficulty, be recalled ; and if 

• they are absolutely fixed, the same pattern will 
recur in every^revolution of the object plate. 

ANCIENT MASONRY. 

The earliest masonry kAwn to us is probably that 
o^he Egyptians, which is chiefly remarkable for 
tll^normous size of the stones^ employed, said to 
be frequently thirty feet in length: the weight of 
tlfhse masses rendered the use of mortar unneceS| 
sary, once placed, they were never likely to be 
removed; whilst their size also rendered the use of 
the arch in most cases unnecessary, a single stone 
being sufficient to cover almost any opening that 
they required, although there are some vaults con¬ 
structed of large masses of stone laid horizontally, 
and overlapping each other until they meet in the 
centre. 

Of Cyclopean masonry the most celebrated re¬ 
mains are the walls at Tiryus and Mycenee ; their 
date is unknown, but as t]R*y are alliffied to by 
Homer, they are necessarily of high antiquity; 
these walls are formeil of large and irregularly- 
shaped massed of stor?e laid together'^without moF» 
tar, and the interstices filled with smaller pieces. 

Tyrrhenian or Etruscan itnasonry consists also of 
large and irregularly-shaped masses of stone, but 
fitted together with con^ide^rable exactness, so as 
not to admit of smaller stones in the joints or inter¬ 
stices : of this kind of masonf'y many specimens 
exist among the ancient remains of,Greece and 
Italy. The improvement in masonry appears 
to consist in working the stones sufficiently to render 
the horizontal joints (or bed) in great measure flat 
and true, the vertical joints being reduced to a 
straight surface only, and not made perpendicular; 
and the course > also are more or less irregular ; 
examples of this kind of masonry are\o be found 
at Ftesold, Populonia, and many other places. All 
of these kinds of masonry were put together with¬ 
out any kind of mortar. The stones also were of 

* very large dimensions; the usual size of those of 
the walls of Tiryns is about seven feet by three, 
but some are larger; so also are they in some of 
the other specimens. 

In the ruit.3 of Palmyra and Balbec all travellers 
agree in remarking the enormous dimensions of the 
stqpiB employed; for instance, at Balbec, ** On 
the west side of the basement of the gieat temple 
even the second course is formed'of stones which 
are from 29 to 37 feet long, and aboj^t 9 feel thick; 
under this, at the north-west angle, and about 20 
feet from the ground, there are three stones which 
alone occupy 182 feet 9 inches in length, by about 
twelve feet thick ; two are 60 feet, and the third 62 
feet 9 inches in length.*’ 

For^rdinarj^ purposes, the ancients used several 
kinds of walling, as the “ opus incertum," now 
called ** random” or “ rubble” walling, made with 
Slones of irregular shapes and sizes; the ” opus 


reticulatum,*’ so called from its net-like appearance, 
formed with square stones laid diagonally, and this 
Vitruvius mentions as being common in his day; 
” isodomum’* and ” pseudisodomum,” whirl?Vitru- 
vius ascribes to the Greeks, were formed in regular 
courses, in the flrst all of equal height, but in the 
latter of unequal height; ”emplectum” resembled 
the two last in external appearance, but the middle 
of the wall was of rubble, the facing only being in 
regular courses: in all these sorts of masonry the 
stones were small, and were laid in mortar. The 
ancients also frequently erected walls of brick, both 
burnt and unburnt. In the erection of large build¬ 
ings, in which large flocks of stone were useU, the 
Romans used no cgmenl. In the later times of the 
empire, it appears that the masonry called ” em- 
plectum’* WHS most commonly used ; as this kind 
(either with or without occasional courses of tiles) 
is that which is usually found in this country and in 
France ; the courses are usually 4 inches deep, the 
stones in most instances of rather cubical propor¬ 
tions, and the joints commonly wide and coarse. 
This kind of masonry also, without the bonding 
courses of tiles, was manifestly used after the 
Romans were subdued, for it is to be found in the 
walls of the old nave of the cathedral of Beauvais 
(called Notre Dame des Basses (Kuvres), those of 
the nave of St. Remi at Rheiins, of St. Pierre, at 
Lo Mans (if any of this building still exist), and in 
the walls of the keep of the Chateau of Langeais 
on the banks of the Loire ; none of which buildings 
are of Roman date. 

In England, the existence of any remains of the 
Saxon peiiod is doubted by many of our best anti¬ 
quaries, but it would appear without sufficient 
grounds, as the class of buildings disputed have a 
very different character from Norman work, and are 
equally distinct from Roman. The masonry of these 
buildings consists chiefly of rude rubble-work, and 
we frequently find Roman bricks worked up irre¬ 
gular!^’ into the walls, sometimes in herringbone 
fashion ; but the chief peculiarity in the masonry 
of these buildings consists of the particular manner 
in which the cut stones at the angles used as quoins 
are arranged, called long and short work.” 

In early Norman times the walls on the inside 
had a rubble face, «irid were plaistered/^and had 
frequently an external face of rubble as yell, and 
'fierhaps were occasionally plaistered also on the 
outside : when the external face was of ashlar, the 
joints were always coarse and large, and the mortar 
most commonly made with very coarse unsifted sand 
or gravel; the intones also are generally in shi^pes 
approaching cubes, and vary in depth from about 6 
to 9 Of 10 inches. During the former part of the 
twelfth ciaitury the niflbonry improved considerably; 
the mdrtar was made of finer materials, and the 
stones were set with a neat and close joint, but they 
had still an approach to a cube in their shapes. 
Rubble has been u>yd at all times up to the present 
day. Herringbone work has been called by some a 
sign of early work, but others regard it rather as a 
sign of late Norman. Guildford Castle is late Norman, 
and has a good deal of herringbone work in its 
walls. Opus ^reticulatum ’' is occasionally found 
in late Norman work^^ as at the west end of Ro¬ 
chester cathedral. There is bImo anothVT kind of 
masonry sometimes found in late Norman wuik, 
which appears to be used by way of ornament (as 
in fact is the ”opu8 reticuiatum”), and of which a 
specimen may be found in thf tympanum over the 
sniitii doo'* of the small descciaied and ruinous 
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chapel of West Hythe; perhaps it may be called 
herringbone ashlar. In the nave of the cathedral 
Bayeux are several varieties of masonry intro* 
duced^to ornament the walls, all which are late 
Norman. After the expiration of the Norman style 
there is seldom, if ever, any fixed character in the 
masonry to evince the date of a building; but it 
may be observed, that in the fourteenth century the 
stones employed are generally smaller than at a 
subsequent period, and that there is generally a 
marked difference between modern masonry and that 
of the middle ages, which the eye at once detects, 
and which is often useful in pointing out insertions 
and alterations. t 


QUALITIES OF BAD PAPER. 

In order to increase the weight of printing paper, 
some manufacturers are in the habit of mixing suU 
phate of lime, or gypsum, with the rag to a great 
extent. I have been informed, by an authority 
upon which 1 place great reliance, that some paper 
contains more than one-fourth of its weight of gyp¬ 
sum ; and 1 lately examined a sample, which had 
the appearance of good paper, that contained about 
12 per cent. The mode of detecting this fraud is 
exceedingly simple : burn 100 grains, or any given 
weight of the paper, in a platina or earthen cruci¬ 
ble, and continue the heat until the residium be¬ 
comes white, which it will readily do, if the paper 
is mixed with gypsum. It is certainly true that all 
paper contains a small quantity of incombustible 
matter, derived from accidental impurities, but it 
does not afnount to more than about one per cent. ; 
the weight, then, will indicate the extent of tlie 
fraud.''— Brande, 

The professor just quoted also mentions a cir¬ 
cumstance of a Birmingham button-maker, ^ho had 
a large quantity of newly^made buttons, so much 
tarnibhed as to be unsaleable ; and upon ex^nining 
into the cause,.it was found to be oiMng to their 
being left in the paper, in which the buttons v\ere 
wrapped up, a considerable quantity of chlorine, or 
oxymunatic acid, which is used in the bleai^hing. 
There are very few goods that would not be injured 
by the %flion of chlorine.—A colfoed paper nniiiu- 
faeturer would find it difficult to hx any vegetable 
color u)h)n paper so impregnated—and the loss 
him might be very serious. Great caution is there¬ 
fore necessary iu the purchasing of paper tor such 
purposes 

ENGRAVING IN IMITATION OF BLACK- 
LEAD OR CflALK. ^ • 

A REMARKAnLY good poHsli must be put on fhc cop¬ 
per with an oil rubber anil crocus-martis well ground 
in oilt after which it must be cleaned off with 
whiting, and then rubbed witl^ another clean rag. 
You are then to pour over your plate the solution 
to cause ground, which is made as follows:— 

No. 1. Three ounces of Burgundy pitch ; one 
ounce of frankincense. These are to be dissolved 
in a quart of the best rectified spirits of wine, of the 
strength to fire gunpowdar when the spirits are 
lighted. Daring the course of twenty-four hours 
this composition must be repeatedly shook, until 
the whole appears dissolved ; then filter it through 
blottiif^ ^pper, and it will be fit to use. In pouring 
on this ground, an inclination must be given to the 
plate that the superiluous part of the compo.siiiuii 


may run olT at the opposite side ; then place a piece 
of blotting piiper alifiig this extremity, that it may 
suck up the ground that will drain from^the plate, 
and in the course of a quarter of an hour^the spirit 
will^ evaporate, and leave a perfect ground that will 
cover the surface of the copper, hard*and dry enough 
to proceed with. With an exceedingly soft black¬ 
-lead pencil sketch you* design on thfs gtround, and 
when finished, take a pen tnd drawVith the follow¬ 
ing composition, resembling ink: if you wish yoi^r 
ontline to be thin aad delicate, cause the pen.you 
draw witli to be made with a slfirp point; if you 
intend to represent chalk drawing, a very soft nib* 
and broad-made pen will be necessafy, or a small 
reed. 

No.^. Composition, resembling ink, to draw the 
design on copper. TakejEtbout one ounce of treacle 
or sugar-candy, add to this three burnt corks, re¬ 
duced by the Are to almost an impalpable pcia^tjf^r, 
then add a small efuantity of lamp-black to color it; 
to the^e put some weak gum-water, (made of gpm 
tarabic,) and grind the whole together on a stone 
with a muller: keep reducing the ink with gum- 
water until it flows with ease from the pen or reed. 
To make the ink discharge freely from the pen, it 
must be scraped rather thin tow'ards the end of the 
nib, on the back part of the quill, and if the liquid 
is thick, reduce it with hot water. Having made 
the drawing on the copper with this composition, 
you will dry it at the fire until it becomes hard ; 
then varnisli the plate all over with turpentine var¬ 
nish (No.^3). It will now be necessary to let the 
varnisli that is passeJl over the platf, dry, which 
will takcithree or four hour|; at least; but this will 
depend on the state of the weather; ^for if it should 
•4)0 intensely Vot, it ought to be left night to 
harden. Now the varnish is presumed to be suffi¬ 
ciently hard, you may rffb off the touches made with 
the fo'egoing describe^^ ink with saliva, and use your 
finger to rub them up; should it not come olF very 
freely, put your wi^lling-wax round the margin <»f 
your plate, and then pour on the touches some wai lu 
w'atcr, but Ci^re must be taken it is not too h^t. 
The touches now being clean* taken olf, wa'*b the 
plate well and clean from all impurities and sediments 
of the ink, with cold soft water, then dry the plate 
at a distance from the tire, or else in the sun, and 
when dry, pour on your aqua/brtis, which should 
be in cold weather, as follows :— 

To one pint of nitrous acid, or strong aquafprtis, 
add two parts, or twice its quantity of i^ft water. 
In hot weather, to one part of nitrous acid add thr«? 
of water. In every pait of this process avoid hard 
or pump water. The hist process ot biting in with 
aquafortis must be closely attended to, brushing otf 
all the bubbles that arise from the action of the 
aquafortis on the copper. 

In summer time it will take about twenty minutes 
to get a sufficient color: in winter, perhaps, half an 
hour, or more. All this must depend on the^state. 
of the atiih)sphere and temperature of your room. 
If any parts require to be stopped out, do the same 
with tdrpentinr varnish and lamp black, and with 
a camel-hair brush pass over those parts you con¬ 
sider of sufficient dejith ; distances and objects 
receding from the sight of course ought not to be so 
deep as your fore-grounds; accordingly you will 
obliterate them with the foregoing varnish, agd then 
let it dry, when you will apply the aqilifortis a second 
time, and repeat this just as often as you wish to 
procure different degrees of color. Every time you 
take olf the aquafortis the plate must be washed 
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twice with soft water, and then set to dry as before. 
To ascertain th% depth of your work, yjju should rub 
a small part with a piece of rag dipped in turpentine, 
and then ^ply the finger, or a piece of rag rubbed 
on the oil-rubber, to the place so cleared, and it will 
give you^ome Idea of the depth. The walling-wax 
is takentoff by applying a piece of lighted paper to 
the back of the plate, all rqjind the opposite parts 
of the margin vhere thewrax is placed, then let the^' 
pjate cool, and the whole of the grouidls, &c., will 
easily come off by washing th^ plate with oil fjf 
turpentine, which «|KUBt be used by passing a rag 
»backwards and forwards, until the whole dissolves, 
it is then to be, cleaned off by rags; and care must 
he taken that no part of the turpentine is left 
hanging about the plate. The plate shouM only 
pass once through the press. 

Directions respecting^rounds. —No. 1. The 
gniimd in hot weather must have an additional one- 
ttilrSTof spirits ot wine added to it ,for coarse grounds, 
to represent chalk; and one-half added to* it foi> 
firib grounds, to represent black-lead pencil; aiK^^ 
always to be kept in a cold place in summer, and 
a moderate warm situation in winter. 

If any parts are not bit strong enough, the same 
process is to be repeated. Gum water must be made 
ill the proportion of half an ounce of gum-arabic to 
a quarter of a pint of water. Turpentine varnish 
is composed of an ounce of black rosin to an eighth 
part of a pint of spirits of turpentine ; if the weather 
is excessively warm, it ought to be made with a sixth 
part of a pint of spirits of turpentine. Tracing rag 
should be made of a piece of^lrish linciP, not too 
much worn, tlie surface of which is to b^ rubbed 
with another rag dippeu in sweet oil, just sufficieiTt 
tv) retain a small portion of vermiliotf' or pounded 
red chalk. This must be placed with the colored 
part towards the ground of the plate, and the draw¬ 
ing or tracing laid upon it, which must be traced 
very lightly with a blunt point or needle. 

MAKING OF DISTILLED WATERS. 

Preservatior of fl'twers for distillation. —Rub 
three pounds of rose-leaves for two or three minutes 
with a pound of common salt. The flowers being 
bruised by the friction of the grains of salt, form a 
paste which is to be put into an earthen jar, or 
into a water-tigh*; barrel. The same process is to 
be repeated until the vessel is filled, ao-that all the 
roses* may be equally salted. The vessel is then to 
be shut up and kept in a cool place until wanted. 

For distillation, this aromatic paste is, at any 
4 season, to be put into the body of the still with 
twice its weight of water ; and when h^at is applied, 
the oir, or essential water, is to be obtained in the 
common way. Both the oil and woter, are in this 
way produced in greater quantify, than by using the 
leaves without the salt: besides, the preserved paste 
will Veep its flavor and strength unimpaired for 
several years. 

Other flowers, capable of afTording essential oils 
may also be treated in the above-mentioned way, 
with economy and advantage: as there is thereby 
no occasion to carry on a hurried proc.ess in the 
heat of summer, when these are in perfection. 

1 Plants and their parts ought to be fresh ga¬ 
thered. When they are collected fresh, such only 
must hi employed; but some are allowed to be 
used dry, as being easily procurable in this state at 
all times of the year, through rather more elegant 
waters might be obtained from them whilst green. 


2. Having bruised the subjects a little, pour 
thereon thrice its quantity of spring water. 

This quantity is to be diminished or increased, 
according as the plants are more or less juicy than 
ordinary. When fresh and juicy herbs arc to be 
distilled, thrice their weight of water will be fully 
sufficient, but dry ones require a much larger quan¬ 
tity. In general, there should be so much water, 
that after all intended to be distilled lias come over, 
there may be liquor enough to prevent the matter 
from burning to the still. 

3. Formerly, some vegetables were slightly fer¬ 

mented with the addition of yeast, previous to the 
distillation. , * 

4. If any drops 9 f oil swim on the surface of the 
water, they are to be carefully taken off. 

.5. That the waters may be kept the better, about 
one-twentieth part of their weight of proof spirit, 
may be added to each, after they are distilled. 

Stills for simple waters. —The instruments chiefly 
used in the distillation of simple wMiters are of two 
kinds, commonly called the hot still, or alembic, 
and the cold still. The waters drawn by the cold 
still from plants arc much more fragrant, and more 
fully impregnated with their virtues, than those 
drawn by the hot still, or aleinbb’. The method is 
this:—A pewter body is suspended in the body of 
the alembic, and the head of the still fitted to the 
pewter body ; into this body the ingredients to be 
distilled are put, the alembic filled with water, the 
still-head luted to the pewter body, and the nose 
luted to the worm of the refrigeratory or worm. 
The same intention will be answered by putting the 
ingredients into a glass alembic, and placing it in a 
bath-heat, or balneum marise. The cold still is 
much the best adapted to draw off the virtues of 
simples, which are valued for their fine flavor whea 
green, which is subject to be lost in drying; for 
when we want to extract from plants a spirit so light 
and volatile, as not to subsist in open air any Idiiger 
than w6ile the plant ccntiimes in its growth, it is 
certainly the best method to remove the plant from 
its native soil, into some proper instrument, where, 
as it dies, these volatile ])art8 can he collected and 
preserved. And such an instrument is what we call 
the cold still, where the drying of the plant, or 
flower, is only forwarded by a moderate \%varmtJ), 
and all that rises is collected and preserved. 

V Expeditious method of distilling simple*waters. 
—Tie a piece of muslin or gauze over a glazed 
earthen pot, whose mouth is just large enough to 
receive the bottom of a warming-pan ; on this cloth 
lay the herb, clipped; then place upon them the 
warming-pan, with live coals in it, to cause heat 
just enough to prevent burning, by which means, as 
the steam, issuing ou'' of the herb cannot mount 
upwards, by reason of the bottom of the pan just 
fitting the brim of the vessel below it, it must ne¬ 
cessarily descend, and (‘ollect into water at the 
bottom of the receiver, and that strongly impregnated 
with the esbential oil, and the salt of the vegetable 
thus distilled ; which, if wanted to make spirifiious 
or compound water, is easily done, by simply adding 
some good spirits, or French brandy tp it, whioh 
will keep good for a long time, and be much better 
than if the spirits had passed through a still, which 
must, of necessity, waste some of their strength. 
Care should be taken not to let the fire be too 
strong, lest it scorch the plants ; and to be made of 
charcoal, for continuance and better regUiation, 
which must be managed by lifting up and laying 
down the lid, as wanted to increase or decrease the 
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degrees of heat. The deeper the earthen pan, the 
cooler the season; and the less fire at first (after¬ 
wards to be gradually raised), in the greater per- 
fectioft will the distilled water be obtained. 

As the more moveable, or volatile parts of vege¬ 
tables, are the aqueous, the oily, the gummy, the 
resinous, and the saline, these are to be expected 
in the waters of this process; the heat here em¬ 
ployed being so great as to burst the vessels of the 
plants, some of which contain so large a quantity of 
oil, that it may be seen swimming on the surface of 
the water. Although a small quantity only of dis¬ 
tilled waters can be 'obtained at a time by this con- 
finedToperation, yet it compei^sates in strength what 
is deficient in quantity. Such lii;uors, if well corked 
up from the air, will keep good a long time, espe¬ 
cially if about a twentieth part of any spirits be 
added,in order to preserve the same more effectually. 

( To he conttimed 

OP FRICTION. 

If a horizontal plane were perfectly smooth, a body 
would be free to move upon it in any direction by 
the least force applied to it. But however smooth 
bodies may appear to the eye, numberless inequali¬ 
ties are discoverable by means of the microscope; 
in consequence of which the protruding parts of one 
body fall into the cavities of the other, and so be¬ 
come locked together; thus rendering necessary 
the application of a new force to raise the prominent 
parts of the one from the hollows of the other. 
This is what is called friction. 

Friction is greater in bodies, in proportion to 
their weight or pressure against each other. It also 
increases in proportion to the velocity of the moving 
bodies. 

A piece of smooth soft wood, eight pounds in 
weight, moving upon a smooth plane of soft wood, 
at the rate of three feet every second, has a friction 
equal to above two-thirds of its weight. Soi't wood 
upon hard wooa has a friction equal to one-sixth 
part of its weight; and hard wood upon hard wood, 
about one-eighth part of its weight. 

In wood rubbing upon wood, oil, grease, or 
black-lead, properly applied, makes the friction 
two-thifjs less. 

Wheu polished steel moves on steel, or pewter 
properly oiled, the friction is about one-fourth Sf 
its weight—on copper or lead, one-lifth ; on brass, 
one-sixth. Metals have more friction, when they 
move on metals of the same kind, then when on 
different metals. # 

The friction of the wheel and axle is in propor¬ 
tion to the weight, velocity, and diameter of the 
axle. The smaller the diamefer the less the friction. 

In the wedge and screw the friction A great. 
Screws with sharp threads have more than those 
with square threads, and endless screws have more 
thon either. « 


IMPROVED CAMERA OBSCURA. 

{To the JuJiinr,) 

Sir, —I take the liberty of forwfirding to you an 
improvement I have made^in the portable camera 
obscura; the following cut will assist my intention :— 
Let the usual pieces of word which are placed on the 
side of the flap, which shades the glass plate or field 
of view ffe taken away, and the box £, without top. 


bottom, or one side be substituted; if this be made 
to slide up and dowA in the sockets that the two 



pieces of wood slide in, and the groimd glass be put 
on twtt ledges at the top of the box, the focus may 
be arranged sufficiently clear, to be able to take 
portraits by the photogenf^ apparatus ; 1 have done 
so, and find the pictures very distinct. In the figqjr^, 
A is the camera, B the ground glass, C the refffiK.;/, 
J) the,flap, without the pieces of wood, E the box, 
and P the flap, to shut down to keep off the lig^.t; 
'the box is to be pulled up and down, till the exact 
focus is arranged. Hoping you will find a place in 
your columns for this, I remain, Sir, &c., 

KDWARD P. 


MEMORANDA. 

Animal Electricity. —Mr. Glover has published 
the following method of receiving the electrical 
shock fropi a oat. Place the left hand under the 
throat; with the middle finger and thej;humb slightly 
presslngithe bones of the fnimal’s shoulder, then 
gently passiqg the right hanj along/he back, sen- 
^sible electrical shocks will be felt in tlu^. left hand. 
Very distinct discharges may be obtained, too, by 
touching the tips of th(fears after applying friction 
to the back of the caf« It will be hardly neces¬ 
sary, we suppose, to hint how requisite that a good 
understanding shoi\ld exist between the experimenter 
and the apparatus^ lest shocks might be elicited 
more electrir than were to be wished. 

Atmospherical or Meteoric Dm*/.—P rofessor Ra- 
fenesque, of New York, asserts, that an imperceptible 
dust falls at all times from the atmosphere, and that 
he has seen it on Mount Etna, on the Alps, on the 
Alleghany and Catskill mountrins in America, and 
also on the^ocean. This is the sSme dust, he as¬ 
serts, which accumulates in our apartment, and 
renders itself peculiarly visible in the be&tns of the 
sun. He has found it to accumulate at the rate #9f 
one fourth of an inch to one inch iq a year ; but in ^ 
such a fleccy^state, that it could be compressed to" 
one-third of its height. Hence he. takes the average 
of the yearly deposit at about one-sixth of an inch. 

Composition of ^ke Bronze of the Ancients .— 
It appears, from a number of experiiAenls, that the 
bronze, of which the ancients formed their weapons, 
and other articles, consists of 88 parts of cojfjper to 
12 of tint and it is remarkable that the same ad¬ 
mixture of the metals has been employed in nations 
very remote fsom each other. 

To IVhiteyi Discolored Pearls .—Soak them in hot 
water, in which some bran with a little tartar and 
alum have been boiled; rub them gently between 
the hands, which may be continued until the water 
grows cold, or until the object is effected, wjien they 
may be rinced in lukewarm water, Sad laid on wri¬ 
ting paper in a dark place to cool. 
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KLECTKO-MAGNETIC ENGINE. 

( Tn iht‘ Kihinr ) 

Sm—I send you an account of a very convenient 
eielt *-mafcnetir engine, which 1 have constructed 
for my «wn use : it docs not differ in piinciple from 
that of Mr. Hachhollnei, whiciv you descnbrcl in 
your first volume, nor yet from others since inserted 
in your valuable Magazine, but it is more convenient 
than they are, on Hccoiint of the facility of attaching 
the usual electro-magnetic apparatus to it, especially 
by the introduction of the universal discharger.—It 
is as follows .— 

Z A, are two brass pillars, with holes drilled on 
top of each for the biasa wire B. C, a cam or break 
with iiullcy on hai-k of an upright pillar Z, with 
mercury in lude at t p to break connection; to n 5 ,e 
the table, take out the wire B, then put two wires 
and joints, like T), into the holes of A and Z, with the 
table between them. This table you may show 
many experiments on. The machine altogether 
answeis very well; it requires a large coil of primary 
wire to make the iron bar a strong magnet to cause 
the buckets to rotate; one cm! of the primary coil 
goes to the pillar with mercury on the top end of it 
at Z, the other end goes to the binding screw E. 
There is a wire seddered to pillar A and goes to 
binding screw F; one erul of the secondary coil goes 
to binding screw G, the other end goes to binding 
screw H. Put a little powder on the top of pillar 
Z, turn the multiplviiig wheel, and it will fire the 
powder instantly ; likewise on the table, if the two 
wires be put in the place of the brass wire B. The 
pillar Z has a small cannon screwed in near the 
top, with touch-hole at the end, about of an 
inch above the mercury ; to fire the cannon, put a 
litrle gunpowder on the top of the mercury, then turn 
the multiplying wheel, and the caniiuii goes off. 
The brass wire B must work clear in the hole on top 
of the pillar Z, not to touch the pillar any where only 
on the top of the mercury. Jf you think the above 
worth your notice, the insertion will oblige, yours, 
Mtle V;f/le. Utpun w. SKiesETft. 

MICROSCOPIC OBJECTS. 

\Vi: have repeatedly been referred to for a list of 
microscopic objects, such as will at once show the 
powers of an instruineiit. yield instruction and 
arnuscmirlit, and yet such, that amateurs in the 
country ji^iay proeme and mount them for their own 
use. \Ve have somewliat neglected this subject 
lately, because we often adverted to it in the first 
volume, but the description of a microscope in our 
last part has again drawn upon us several inquiries ; 
we shall best uii:»\\er them, by referring our readers 
to an excellent little work, entitled “ A List of Two 
Thousand Microscopic Objects,'' by Mr. Pritchard, 
the well-known author of seve.al works onrinfusorial 
animals, and a celebrated maker of microsettpes in 
Fleet Stieet, We have carefully looked over the 
list, (which is piibh>heil at a ahiUhty only,) and are 
obliged lo tC'tfifv to I he choice jielection of objects, 
w( ll iH the other interesting matter which it con¬ 
tains on mounting, coIh‘cling. itc. To show the 
t iiitiiie of the iiitroducfory icmaiks, we take the 
following almost at lamlom :— 

** The eggs of birds arc oval, but those of insects 
assume a vabt variety of foriis : some are furnished 
with covers r the surfaces of many are elegantly 
elnbo^scd or fiiited, whilst others, as those of the 
Bug {Cimex hcfnlariuSf) have their surface cu¬ 
riously granulated. Those given in the list will be 
found among the most interesting for microscopic 


observation. They require in most cases to be 
viewed by reflected light, and with niodeiate am¬ 
plification ; iirViit'iy* between 20 and 4)0. 

“ Hvman llau\—\\\ the adult, the friction of the 
hairs against each other is .such, that ther exterior 
stru^tuie is seen with difficulty. From a conside¬ 
ration of this circumstance, and finding tue hairs 
of infants frequently matted, or felted together in 
|mall knots, after washing, arising from its jagged 
surface, I Wri.s induced to u«amine the latter, and 
finding the asperities much more decided than iff 
tbit from the a^lulr, 1 procured some specimens f^om 
a babe onTy two hours old, in wh'ch the imbricated 
structure was very distinct. On mounting, however, • 
a specimen of this hair in Canad*' balsam, the 
exterior characters were obliterated. 

“ If dir of Vaterpillai s .—The hairs of some 
species, when examined by the microscope, resemble 
branches of the black thorn ; and others are formed 
with branches on each side, like a fan, resemblirg 
the feathers of the4peacock's tail. 

• “ Birtterflies, moths, and many other insects, are 
Rovered with scales or feathers, overlapping eadii 
other like the tiles of a house. They vary greatly 
111 form and size, and from the difficulty with which 
the structure of many of them is developed by the 
microscope, they become excellent tests of its pene¬ 
trating power. In the list, I have introduced the 
most interesting and peculiar, and it may be observed 
that such are seldom found on the red parts of the 
wing ; the white or blue yield the greatest variety. 

“If the crystalline lens in the eye of a fish be 
minutely examined by the aid of the microscope, 
it will be found to be composed of a number of con¬ 
centric strata or layers, somewhat resembling the 
efiats of an onion. One of t'liese laminae, separated, 
r.nd placed ui\der a poy^erfii! rnicroico^e, will be 
seen to consist of flat fibres or bands, arising from 
each pole of the globi lar lens, and expanding 
towards the equator, like the spaces between the 
meridians on theartifirial globe. The edges of these 
fibres are serrated, and fit into each other like the 
teeth of a double rack, or the sutures of the human 
skull. Sir J)avid Brewster, who first minutely 
examined the structure of these lenses, has accu¬ 
rately measured the width of the hands. (See 
Phil, Trans. Irilk'L) He found a single lens, four- 
teriths of an inch in diameter, fiom the eye of a cod, 
contained five millions of these flat fibres, and 
G2,500 millions of serratures or ‘.^eth. Whether 
as opaque dV as transparent objects, I have been 
much delighted with them. Viewed as thi former, 
an amplification of 250 times is sufficient, but as 
the latter, 400 times linear may be employed witii 
advantage. ' . . , * 

“ The roctWod of mounting in alcohol or spirit of 
wine is as follows :—Take a slip of glass, and cover 
it on one side with p coat of painters’ whitclead, 
leaving a space in the middle hirge eiiov gh to contain 
the object to be mounted ;—when this cOfQt is dry, 
add another, and proceed thus until a suflic-ient 
thickness i' obtained for the inclosure of the object 
to be mounted. ^The next thing is to procure a clear 
piece of mica, free from \eins .ind flaws, and rather 
smaller than this slip of glass. Fill the cavity above 
referred to with spirit of wine, place the object 
therein, and cover it with a plate of mica, which 
must be brought into close contact with the white- 
lead, by gently pressing it with a smooth piece of 
wood from one extremity to the othcr^so as pl^rtectly 
to expel the uir-bubbtes. In a few ilays the white- 
lead will Lave become hard, and if the mica be bound, 
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the inclosed specimen may be preserved for years. 
In plants it must be remenibered that excepting 
their elementa^-y tissues, much of thSir delicacy is 
<lestroyed*by this method of mounting, although in 
many cafes it is still highly desirable. 

Th^ Imost interesting active phenomenotf ex¬ 
hibited by the microscope is the circulation of the 
nutritious fluids in animals and plants. In the 
former, th#globules of blo9d may be seen passing 
^rapidly along the capillary ends of th« arteries into 
those of the veins, when the intervening membrane 
is sufficiently diaphanous, as ift tlie* ear of^he young 
mouse; the lin^and tail of the carp, gold-fish, 

* stickleback, tadpole, and of most small fish; and 
in the web bAween the toes of the frog, lizard, eft, 
&c. For these purposes, a magnifying povier from 
100 to 250 times linear is sufficient. 

** In the Arachnoida Spider tribe,) at the joints 
of the legs, 1 have observed the circulation very 
^ttiinct, the current of dark globules passing rapidly 
at each pulsation of the dorsfl vessel, .in thp 
Vttennie and wings of terrestrial insects, it has also 
been seen when they have just emerge<l from thi 
chrysalis, as in the Perla viridis and Semblis bihueata. 
In several aquatic larvsc and small crustacel, the 
circulating fluid traverses the limbs, antenme, and 
tail, and thence moves along the dorsal vessel towards 
the head, and down the sides of the body, in cavities, 
and not distinct vessels ; hence called difftised cir¬ 
culation. The most favorable subjects for viewing 
this are the following :—Larva of the ephemera. 
(The recent discovery of the beautiful mechanism 
of the dorsal vessel of this layva by Mr. Kowerbank 
is fully con^rmed by the careful dissections of 
Mr. New\)ort, who, wit^much perseverance, has ex¬ 
tended these isiquiriesato the other statii's of insects^ 
Larva of hydrophilus ; smaH dy tiscus ; agriori puella. 
(In this elegant larva I haje not observed the cir¬ 
culation in the legs to extend beyond the haunches.) 
Libellula ; round lynceus ;• fresh-water shrimp ; 
water hog (Oiiiscus); Ligia ; water flea (daphiiia 
pulex); &(!. Power 100 to 30<i times. 

“In several of the polypifcrous zoophytes, as the 
tubularia ind^isa, sgrtularia:, eampaflulanue, ])lu- 
in Ilia rite, &c. Mr. Lister has, by means of the 
achromatic erigiscope, discovered a circulation to 
exist, which in many respects resembles that in 
plants.—See l^hiL Trans, a 

“ The cnrculatioi^in plants termed cycloids i*a 
revolution of the fluid contained in gach cellule, 
and is distinct from those surrounding it. It can 
be observed in all plants in which the circulating 
4uid contains particles of a diiferent refractive 
^ power or inteij^ity, and the cellules of suffic'ient size 
and transparency. Hence all lactescent plants, or 
those having a milky juice, with the other conditions, 
exhibit this phenomenon. The following aquatic 
plants are generally transparent enough to show the 
circulation in every part of them :—Nitella byalina ; 
nitella transluccns; chara vulgaris; and caulinia 
frifatts. In the frog-bit (hydrocharis) it is best 
seen in the stipulas of the heaves and the Snds of the 
roots. The magnifying power suited for thq above 
are between 100 and 250 times Ifriear. In the 
spider-wort (tradescantia virginica) it is seen in the 
filaments surrounding the stamens of the flower: 
power 300 to 500 times linear. In the common 
gro*undHel (senecio vulgaris) it is said to be seen in 
the ha^ surrounding the stalks and flowers. In 
the valisneria "Ipiralis circulation may be seen in 
sections of the leaf.” 


ETCHING AND DYEING FIGIUIES ON 
IVOKY. 

11V J. CAI'IIKRV. 

Tiir: usual inode of ornamenting ivory inbAckisto 
engrave (he patterA nr des*it:ii, and tlu'ii to fill up 
the cavities thus produced with hard black viH'iiish. 
The demand for engraved ivory in ornanienlal in- 
laying, and for other purposes, is considerable, al¬ 
though the price paid for it is not such as to encou¬ 
rage artists of much ability to dc\ote tlieriiselves to 
this work, which consequently is trivial in design 
and coarse in execution. Mr. Catlieiy’s improve¬ 
ment consists in covering the ivory with engraver’s 
varnish, and draw'ii'^ the design with an etching 
needle ; he then i^iiurs on a mcnstriinm composed 
of one hundred mid twenty grains of Ane silver, 
dissolved in one ounce measure of nitric acid, and 
then diluted with one quart of pure distilled water. 
After lialf an hour, more or less, according to the 
required depth of tint, the liquor is to be poured off, 
and the surface is to be washed with distilled water, 
and dried with blotting paper; it is then to be ex¬ 
posed to the light for an hour, after wliich the varnish 
may be removed by means of oil of turpentine. 
The design will now appear permanently impressed 
oil the ivory, and of a black or blackish brown color, 
which will come to its full tint after exposure for a 
day or two to the light. 

The property which nitrate of silver possesses, of 
giving a permanent dark stain to ivory and many 
other Bubslauces has been long known; but Mr. 
Cathery has the merit of having advantageously 
applied it in a department of art in which it is likely 
to be of considerable service, by improving the 
quality of the ornament, and at the same time of 
diminishing the co^t. Varieties of color may also 
be given by substituting the salts of gold, platina, 
copper, &c., for the boliitioii of silver. 

KARTIKIUAKES. * 

An eafthquake consists of a viuleiit agitation of Uie 
earth, accompanied by various other phenomena 
more or less singular and destructive in tlieir effects, 
but by no nieuns uniform in rliaracter, as the fuU 
lowing enumeration of concomitant circumstances, 
gleaned from the accounts of various ea^hquakes 
that have occurred m ancient and modeni times, 
will sufficiently evince. Earthquakes aro» usually 
preceded by a general stillness in the air, and an 
unnatural agitation of the waters of the ocean and 
of lakes. The shock comes on with a deep rumbling 
noise, like that of a carriage over a rough pavement, 
or with a trememlous explosion resembling a dis¬ 
charge of artillery, or tlie bursting of a thunder 
cloud ; tand sometimes heaves the ground perpendi¬ 
cularly upwards, and sometimes rolls it from side to 
side, 'fhe single shocks of an earthquake 8.eldMra 
last longer than a minute, but they frequently follow 
one another at short intervals for a considerable 
length of tunc. DiA*ing these shucks large cliasma 
are made in the ground, from which sometimes 
smoke and flames, but more frequently stones and 
torrents of water, are discharged. In violent earth¬ 
quakes, these chasms are sometimes so extensive as 
to overwhelm whyle cities at once. In consequence 
of these shocks, also, ifhole islands are frequently 
sunk and new ones raised ; the course of rivers is 
changed; seas overflow the land, forming gulfs, 
bays, and straits ; sometimes disrupting thp land 
into islands, and sometinies joining them to the 
continent. • 
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There is no portion of the earth’s surface, Tvhe- 
ther it be land or water, that is not more or less 
subject to earthcjuakes ; and records of their de- 
6tructiv|; effects have been transmitted to us through 
every age. The first earthquake particularly worthy 
of notice was that which, in a.d. G3, destroyed 
Herculaneum and Pompeii. In the fourth and fifth 
centuries, some of the most civilized parts of the 
world were almost desolated by these awful visita¬ 
tions. Thrace, Syria, and Asia Minor, according 
to contemporary historians, suffered most severely. 
On the 2i)th of January, a.d. 447, subterranean 
thunders were heard from the Black to the Red Sea, 
and tte earth was convulsed, without intermission, 
for the space of six ' lonths; a'nd in Phrygia, many 
cities and large tracts of ground (irere swallowed up. 
On the 30th of May, a.d. 205, the city of Antioch 
was overwhelmed hy n dreadful earthquake, and 
250,000 of its inhabitants arc said to have been 
crushed in its ruins. 

In the year 1316, Asia Minor and Egypt were 
violently shaken; and in the following year severe 
earthquakes w^ere experienced in Cyprus, Greece, 
and Italy. 

In 1692, the island of Jamaica was visitetl by a 
terrible earthquake, in which enormous masses of 
earth were detached fiorn the Blue Mountains; and 
vast quantities of timber, hurled from their flanks, 
covered the adjacent sea, like floating islands. It 
was during this earthquake that the city of Poit 
Royal, with a large tract of adjacent land, sunk 
instantaneously into the sea. In the following year 
great earthquakes occurred in Sicily, which destroyed 
Catania and J40 other towns and villages, with 
100,000 of their inhabitants. 

Since the records of history, there have been no 
earthquakes equal in intensity to those which ravaged 
different parts of the world in the eighteenth cen¬ 
tury. Passing over the convulsion wliich in 1746 
nearly laid waste Lower Peru, and those by which 
in 1750 the ancient town of Concepcion iy, Chili 
was totally destroyed, we come to 1755, when the 
city of Lisbon was almost wholly destroyed by one 
of the most destructive earthquakes which ever 
occurred in Europe. It continued only six minutes; 
but such was the violence of the convulsioti, that in 
that space upwards of 60,000 persons are said 
to have perished. The phenomena that accom¬ 
panied if were no less striking. The sea first retire(\ 
and laid the bar dry; it then rolled in, rising fifty 
feet or more above its ordinary level. The largest 
mountains in Portugal were impetuously shaken 
from their very foundations ; and some of them 
opp'.ied at their summits, wliieh w^re s||llit and rent 
in a wonderful manner, huge masses of them being 
thrown down into the subjat^^nt valleys.^ But the 
most remarkable cireumstarice wliieh occi^red at 
Lisbon during this catastrophe was the entire sub¬ 
sidence of the new quay, culled Cays de Prada, to 
which an immense concourse of people had fled for 
safety from the falling ruins. ' From this hideous 
abyss, into which the quay sunk, not one of the 
dead bodies ever floated to the surface ; and on the 
spot there is now water to the depth of 100 fathoms. 
This earthquake excited great attention from the 
incredibly great extent at wh^*h contemporary shocks 
were expeiienced. The violence of the shocks, 
which were accompanied by a terrific subterranean 
noise, like the loudest thunder, was chiefly felt in 
Portugal, Spain, and northern Africa; hut the 
effects of the earthquake were perceived in almost 
all the couifFrics of'continental Europe, and were 


even experienced in the West Indies, and on the 
Lake Ontario in North America. Ships at sea were 
affected by iHe shocks as if they bad struck on 
rorks ; and even at some of the Scottish lakes, Loch 
Lomond in particular, the water, withoutHhe least 
appaVent cause, rose to the perpendirulaiv,]^eight of 
two feet four inches against its banks, and then 
subsided below its usual level. During the next 
twenty years, various earthpuakes 0 (;cu/'red in dif¬ 
ferent parts i:)f the world, attended with more or, , 
le|S destiurtive consequences. In 1759, Syria was 
agitated hy violent carth(|uakes, the shocks of wliich 
were protracted for three months, Oiroughout a space ^ 
of 10,QUO square leagues, and levelled ^to the gronnd 
Accoii, Saphnt, Balbeck, Damascus, Sidon, Tripoli, 
and many other places. In each of these places 
many thousands of the inhabitants perished; and 
in the valley of Balbeck aldae, 20,000 men are said 
to have been victims to the convulsion. In 176£, 
the island of Trinidad and great part of ColumuL 
were vudently agitated by earthquakes. In 1772, 
the lofty volcano of Papandayang, the highe:.w 
Tnountain in Java, disayipcared, and a ciicumjacent 
area, fltteen miles by six, was swallowed up. In 
1783,* the norrh-eastern part of Sicily and the 
southern poilioii of Calabria were convulsed by 
violent and oft-repeated shocks, which overthrew 
the town of Messina, and killed many thousands of 
its inhabitants, as well as many persons in Calabria. 

In the same year the islands of Japan, Javsw in 
1786, Sicily and the C«iracras in 1790, Quebec in 
1791, and the Antilles and Peru in 1797, were 
violently ?»oitatcd hy o^mvulsions of this kind. 

Since the com men cement of the prt<t,ent century, 
W'Vious Ciiithquakes liave od-uricd both in the Old 
P^d New Wiild. In violeiP- earthquakes 

shook the valley of the ivli^sissippi, by tlhirh lakes 
of considerable extent c{^sa)>|)earc<), and new ones 
were formed. In 1812, ('aitU’cas w’as destroyed, 
and upwards of 12,000 of its inhabitants buried in 
the rums. In 1815 the town of Tombora, in the 
island of Sumbawd* was completely destroyed by 
an earthquake, which extended throughout an area 
100 miles iif diameter, and destroyed 12,000 per¬ 
sons. In 1819, a violent earthquake occurred at 
Ciitcli, in the Delta of the Indus, by which, among 
other disastrous consequences, the principal town, 
l^jlpog, was converted into a heap of ruins. In 
1^2, Aleppo was destroyed by* an earthquake. In 
the same year Chili was visited by a most destructive 
earthquake, from which the coast for l(\p mises is 
stated to have sustained an elevation of from two 
to four feet, while about a mile inland from Val¬ 
paraiso, it was raised from six to a^ven feet. In .. 
1827, Popayau and Bogota suffered severely from 
earthquakes, during which \ast fissures opened in 
the elevated plains around the latter city. In 1835, 
the town of Concepcion, in Chili, wa^ entirely de¬ 
molished by an eaithquuke. In 1837, the countries 
along the eastern extremity of the Mediterranean, 
especially »^yria, were violently agitated by an earlih- 
quake, which caused great damage to the towns of 
Damascus, Acre, Tyre, and Sidon, and entirely 
destroyed Tiberias and Safet. Such are some of 
the most violent earthquakes that ha\e occurred 
within the period of nutheiitic history. The reader 
will find in Foggendorf*s Annalen lists of the dif¬ 
ferent earthquakes that have taken place within the 
last twenty years ; and fiom these it gill be observed 
that scarcely a month ela|.r€es without being sig¬ 
nalized by one or many convulsions in some part of 
the globe. Shocks of earthquakes have at different 



MAGAZINE OF. SCIENCE. 


405 


times been felt in various parts of Britain, and more 
particularly iy Scotland; but they have all fortu¬ 
nately been so insigrnficant, compared to those 
which lyfve been experienced in other countries, 
that we shall refrain from enteang into any details 
resfiectii^g them. 

But though history supplies us with so large a 
catalogue of well-authenUcated earthquakes, it is 
surprising* that so lit^e was done by the ancients 
either in investigating their causes os noticing their 
effects. It is only within t]^e l^st century an^ a 
, half, says Mr. Lvell, since Hooke first promulgated 
Ills views respecfliig the connection between geolo¬ 
gical phencypaena and earthquakes, that the per¬ 
manent changes effected by these convulsions have 
excited attention. Before that time the Yiarrative 
of the historian was almost exclusively confined to 
the number of humait beings who perished, the 
number of cities laid in ruins, the value of properly 
^'destroyed, or certain atmosphere appearances which 
dazzled or terrified the observers. The cneationa)f 
*a new lake, the engulphiiig of a city, or the raising 
of a new island, are sometimes, it is tiue, adverted 
to, as being too obvious or of too much geographical 
interest to be passed over in silence. But no re¬ 
searches were made expressly with the view of 
ascertaining the amount of depression or elevation 
of the ground, or any particular alterations in the 
relative position of sci and land ; and very little 
distinction was made between the raising of soil by 
volcanic ejections, and the upheaving of it by forces 
acting below. The same remark applies to a very 
large proportion of modern u:couuts ; aflil bow much 
reason jve Save to regret this deficiency of informa¬ 
tion appears from this, that in every iiisfance wT^re 
a spirit of ilbientific*iriqiiiry has aiiAnated the ey^- 
witncsscs^of these events, facts calculated to throw 
light on former mollifications of the earth’s structure 
are recorded. 

MAKING OF DISTILJ.ru WATERS. 

(lieiiumedj'ium 400, and conidatled.J 

To make%roseitmry watpr, —As fhe method of 
performing the operation by the cold still is the 
very same, whatever plant or flower is used, the 
following instance of procuring a water from rose¬ 
mary, will be abundantly sufficient to instruct the 
young practitifrief* in the manner of conducting the 
procees in all cases whatever. Take nosemary, fresh 
gathered in its perfection, with the morning dew 
upon it, and lay it lightly and unbruised upon the 
Opiate or bottom of the still; cover the plate with its 
conical headf and apply a glass receiver to the nose 
of it. Make a small fire of charcoal under the 
plate, continuing it as long as any liquor comes over 
into the receiver. When nothing more comes over, 
take off th% still head, and remove the plant, putting 
fresh in its stead, and proceed as before; continue 
tog’epeat the operation successively, till a sufficient 
quantity of water is procured. Let this distilled 
water be kept at rest in clean bottles, close stopped, 
for some days in a cold place ; by this fbeans it will 
become limpid, and powerfully ifnpregnated with 
the taste and smell of the plant. 

Simple pennyroyal water .—Take of pennyroyqji 
leaves, dry, a pound and a half; water as much as 
will prevent burning. Drawing off by distillation 
whilr scent jjpntinues. 

Simple spearmint water .—Take of spearmint 
leaves, fresh, any quantity; water, three times as 
much. Distil as long as the liquor which comes 


over has a considerable taste or smell of the mint. 
Or, take spearmint le.aves, dried. IJlbs., water, as 
much as is sufficient to prevent burning. Draw off 
by distillation 1 gallon. • 

VAnnamon wate ^.—Take of bruised cimnmoii, 1 
lb., water, 2 gallons. Simmer in a still for half an 
hour, put what comes over into the still again; 
when cold, strain through flannel. 

Kau sans-pareil .—Take two gallons of fine old 
honey-water, juit it into a still capable of holding 
four gallons, and add the thinly pared rinds of six 
Of eight fresh citrons, neither yreen nor mellow ripe. 
Then add sixty or seventy drops of fine Roman 
bergamot; and, having Kited the Kiqniratus well, let 
the whole digest in a moderate heat tor twenty-four 
hours. Draw utf, by a water-bath heat, about one 
gallon. 

Jessamine waUrr .—Take six pounds of tlic white 
sweet almond cakes, from which jessamine oil has 
been made abroad ; beat and sift them to u fine 
powder, and put to it as much fresh oil of jessamine 
ns will be required to make it into a stitf paste. 
Let this paste be dissolved in about si\ quarts of 
spring water, which has been jireviously well boiled, 
and left until it has become about half cold. Stir 
and mix the whole well together ; and v\ lien the oil 
and water has been well combined, let the whole 
stand until the powder has fallen to the bottom of 
the vessel. Now jioiir the Inpiid off gently, and 
filter it through cotton, in a largi* tin funnel, into 
the glass bottle in whieli it is to be kept for use. 
The powder or sediment which has been left at the 
bottom of the vessel, when dried by the heat of the 
sun, answers very well for making almond-paste for 
the h«ind8. 

Myrtle water ,—Infuse eight or ten lbs. of the 
cuttings of green myrtle, in nearly twenty gallons 
of rain or river water, and add thereto a pint of 
fresh yeast, after it has stood for twenty.four hours. 
At the end of another day and night, put Ih^ whole 
iiito^ still, with a pound of bay salt. Draw off the 
whole of the water; and, next^day, infuse more 
myrtle leaves, as before, and distil again. Repeat 
the same a third time. 

Orange flower water .—Take two lbs. of orange 
flowers, and twenty-four quarts of water, and draw 
over three pints. Or, take twt^lve orange 

flowers, and sixteen quarts of water, and draw over 
fifteen quarts. * 

Orange peel water .—Take of the outward yellow 
rind of Seville oranges, four ounces ; water, three 
gallons and a half; draw off one gallon by the still, 
with a brisk fire. 

Peppermint^water .—Take of the herb of ptfpper- 
mint, dried, 1.J lbs., and of water, as much as is 
sufficient to prevent burning: distil off a gallon. 
This has been known to allay sickne<)s when nothing 
else would succeed, and is used in flatulent colics. 
A wine-glassful may be taken, and often repeated. 

Another. Take of oil of peppermint, one lb., 
water a sufficient quantity. Draw off thirty gallons. 
This is stimulant and carminative ; and covers dis¬ 
agreeable flavors. 

Portugal and angel waters .—Take a pint of 
orange-flower water, a pint of rose-water, and half 
a pint of myrCle-wat^ ; to these put a quarter of 
an ounce of distilled spirit of musk, and an ounce 
of spirit of ambergris. Shake the whole well to¬ 
gether, and the process will be finished 

Rose water ,—Take of the leaves of fresl/damask 
roses with the heels cut ofl', six lbs., water, as much 
as to prevent burning. Disfil off a gallon. 
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To makp any distilled waters ,—As all distilled 
'waters consist merely of water impregnated with the 
essential oil of herbs, they may be promptly made 
by purchf|sing the essential oil at any chemists. 

Then triturate oil in a mortar, s^y i an oz., with 
a i lb. of sugar, or sonic magnesia, and mingle with 
water to your fancy. The dihtilled waters should be 
drawn from dried herbs, because the fresh cannot 
be got at all times in the year. Whenever the fresh 
ore used the weights must be increased; but whether 
the fresh or dry are made use of, it is left to the 
judgment of the operator to vary the weight, accord¬ 
ing as the plants are in greater or less perfection, 
owing (p the season in which they grew, or were 
collected. ' 

TO MANUFACTURK REAL MOROCCO 
LEATHER. 

Tur skins being first dried in the air, are steeped 
in water three days and nights; then stiet(‘1ied on 
a tanner’s horse, beaten with a large knife, and 
steeped afresh in w’ater every day : I hey ate then 
thrown into a large vat on the ground, full of water, 
where quicklime has been slacked, and there lie 
fifteen days; whence they are taken, and again 
returned every night and morning. They are next 
thrown into a fiesh vat of lime and water, and 
shifted night and morning for fifteen days longer; 
then rinsed in clean water, and the hair taken off 
on the leg with the knife, returned into a third vat, 
and shifted as before for eighteen days ; steeped 
twelve hours in a river, taken out, rinsed, put in 
pails, where they are pounded with wooden pestles, 
changing the water twice; then laid 'on the horse, 
and the fiesh taken off; leturned into pails of new 
water, taken out, and the hair-side scraped; returned 
into fresh pails, taken out, and thrown into a pail 
of a particular form, having holes at bottom : here 
they ar£( beaten for the space of an hour, and fresh 
water poured on from time to time; then being 
stretched on the le^, and scraped on either .sVle, 
they are returned into pails of fresh water, taken 
out, stretched, and sewed np all round, in the 
manner of bags, leaving out the hinder legs, as an 
aperture for the conveyance of a mixture described 
below. 

The skinft thus sewed are put in luke-warm water, 
where dogs* e.xcrcments have been dissolved. Here 
they are stirred with long poles for half an hour, 
left at rest for twelve hours, taken out, rinsed in 
fresh water, and filled by a funnel with a prepara¬ 
tion of w'ater and sumach, mixed and heated over 
the fir^'. till ready to boil; and, as they arc filled, 
the hind legs are sewed up to stop the ])as8agc. In 
this state they are let down into the vessel of water 
and sumach, and kept Stirling for four houfs suc¬ 
cessively ; taken out and heaped on one anotner : 
after a little time their sides are changed, and thus 
they continue an hour and a half till drained. This 
done, they are loosened, and filial a second time 
with the same preparation, sewed up again, and kept 
stirring two hours, piled up and diauied as before. 
The process is again repeated with this difference, 
that they are then only stirred a quarter of an hour; 
after which they are left till next morning^ when 
they arc taken out, drained onV lack, unsewed, the 
sumach taken out, folded in tw^o from head to tail, 
the hair-side outwards, laid o\er each other on the 
leg, to perfect their draining, stretched out and 
dried : then trampled under foot by two and two, 
Stretched on a iM>oden table, what flesh and sumach 


remains scraped off, the hair-side rubbed over with 
oil, and that again with .water. 

They are theh rung with the hands, stretched, 
and pressed tight on the table with an iror#instru. 
ment like that of a currier, the flesh-side upper¬ 
most; then turned, and the hair-side rubbed ilinongly 
over with a handful of rushes, to squeeze out as 
much of the oil remaining as possible. The first 
Cfi^t of black is now laid on t^ie hair-side,hy means 
of a lock of hair twisted and steeped in a kind of 
black dye, prepared of sour beer, wherein pieces of 
old rusty irwn hate been thrown. When half-dried 
in the air, they are stretched on a tiAle, rubbed over 
every way with a paurnelle, or wooden-toothed in¬ 
strument, to raise the gr^n, over which is passed a 
light couidie of water, then sleeked by rubbing them 
with rushes prepared for the purpose. Thus sleeked, 
they have a second couche of*black, then dried, laid 
on the table, rubbed over with a paurnelle of cork,, 
to raise the grain again ; and, after a light collc^le 
of yvater, sleeked over anew ; and to raise the grain 
a third time, a paurnelle of wood is used. ‘ 

JvRer the hair*side has received all its prepara¬ 
tions, the flesh side is pared with a sharp knife for 
the purpose ; the hair-side is strongly rubbed over 
with a woollen cap, having before given it a gloss 
with barberries, citron, or orange. The whole is 
finished by raising the giaiti lightly, or the last time, 
with the paurnelle of cork ; so that they are now fit 
for the market. 

To prepare Red Morocco. — After steeping, 
stretching, scraping, beating, and rinsing the skins, 
as beAire, th« y are at liingth wrung, stretched on 
the leg, and passed after each other into iMater wheie 
alusf/^has bifen dissolved. Tht3 aluincd, they are 
leQ; to drain tilUmorning, then t wrung Out, pulled 
on the leg, and folded from* head to tail, the flesh 
inwards. « 

In this state they receive their first dye, by passing 
them after one another into a red liquor, described 
hereafter. This is repeated again and again, till 
the skins have got thek* first color; then they are 
rinsed in clean water, stretched on the leg, and left 
to drain twelve \iours ; thrown iuAo wa^T Ihioiigli 
a sieve, and stirred incessantly for a d«iy w'lth long 
poles ; taken out, hung on a bar across the water 
all night, white against red, and red against white, 
and in the morning the water stirred up, and the 
^ skins returned into it for twenty-fdur Ajours 

JnyredientsJii*r the lied Color. —The following is 
the quantity and proportions of the ingrfidien^s 
required for the red color, for a parcel of thirty-six 
skins:—Cochineal, 130 diachms; round suchet, 
(crocus indicusj 45 drachms; guttai-gainba, 15 
drachms ; white alum pulverised, 10 draenms ; bark 
of the pomegranate tree, 10 diachms ; cition juice, 

2 drachms ; and common water, 120 pounds. The 
alum is gradually added^to the olhei^ ark'cles, and 
boiled in a copper tor about two hours, till one- 
tenth part of the water be consumed. g 

FULMINATING COMPOUNDS. 

f Jle&umed Jmm pai*e 392 , ahd concluded J 
Poun 2 drams of sulphuric acid into a gallipot, and 
throw into it 4 grains of chlorate of potass, and I 
gfain of phosphorus, divided into minute particles.^ 
Here, in addition to the explosion, a very brilliant 
inflammation will take place. In this, and tlrf|f;wo 
following experiments, the combustibf^ materials 
should be gently mixed with a wooden skewer in the 
spoon, from which theyare to be thrown into the acid. 
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Throw, from the point of a knife, three or four 
grains of chlorate of silvei; on red-hot charcoal; 
deflagration will be the consequencd, and the silver 
will be reduced to a metallic state on the charcoal. 

Place upon an anvil 2 grains of chlorate of potass 
and 2»^ain8»of pulverised arsenic, and strikB them 
smartly with a polished hammer; a very loud ex¬ 
plosion, attended by a flash of light, will be the 
consequence,. Here .jthe* intensity of heat cauLCs 
combustion of the metal. 

(As only a small quantity of this powder should 
bd prepared at one time, thc*constltuenf^ should be 
kept in separate^ihials, and mixed as occasion may 
require.) Mix together 5 drams of the chlorate of 
potass.and S drams of pulverised arsenic (the metal) 
very gently on paper, with a quill or pointed stick, 
and fire it with a very long match; a very vivid and 
sudden combustion wML take place. If confined*, 

J he combustion will be attended by a loud report. 

(lathis compound, the arsenic is the principal 
combustible. , ' . 

• Mix gently in a tea-spoon 3 grains of chlorate of 
potass and 3 grains of pulverised arsenic (the inetal^: 
throw the mixture into a gallipot containing 2 drams 
of sulphuric acid; instant deflagration will take place. 

Prepare a solution of nitrate of ammonia in a very 
clean jar, so that about one half shall be filled : let 
this solution be of the temperature of 45° Fahr. 
Now pass into the jar some chlorine gas from a 
retort containing 1 ounce of oxide of manganese 
and 2 ounces of muriatic acid. The gas will be 
absorbed almost as rapidly as it ascends, and pre¬ 
sently the top of the solutign will be covered by a 
film, whicl.a collecting into yellow globules) will fall 
to the bottom. Thi. * is the chloride of'azote,Xhe 
most explobke body with which we are acquainted ; 
it IS iiidtiid so*much so,'*tliat great danger is to be 
apprehended from the employment of more than a 
globule of the size of a pin's head, in the perform¬ 
ance of experiments. Tint substance should never 
be touched by any thing which has the least particle 
of grease or oil on it (except*for experiment) as it 
explodes in an instant, and may do much mischief; 
—several ey[iinent chemists have iieen seriously 
wounded by it. It is best not to make more at one 
time than is wanted for present experiment. 

Put a particle of chloride of azote, of the size of 
a pin’s head, into an iron-spoon tied to the end of 
a long-stick; j^ola the spoon over a lamp or Are for 
a few seconds ; the chloride will explode with a very 
loud rejijort. 

Put half a grain of chloride of azote into a very 
«»clean small delft basin, and pour upon it (from a 
spoon tied tg the end of a long stick) a few drops 
of olive, almond, or any essential oU. The instant 
the oil falls, a tremendous explosion will take place: 
the basin will be shattered into pieces. 

If half a^rain of chloride t>f azote be put gently 
on half a sheet of clean writing-paper, and a grain 
of phosphorus (stuck on the sharpened end of a 
^ire, about a yard long) be brought into contact 
with it, a most violent explosion will instantly take 
place. This experiment has been performed in a 
soup-plate; and the quantities useu were 1 grain of 
each substance. The explosion was so violent as to 
shatter the plate into a thousand pieces. It is very 
dangerous to use more than the quantities here 
mentioned ; and particularly so, if the vessel in 
which^ the experiment is performed be dirty or 
greasy. It iS proper to put the hand before the 
eyes whilst this explosion takes place, to prevent 
the phosphorus from entering them. 


If 6 grains of charcoal, in powder, be gently 
mixed with 6 grains of iodate of potass, and laid 
(folded in a small piece of paper) on an anvil r a 
smart blow from a hammer, will caus> a loud 
detonation. ^ 

Into distilled water fully saturated with ammo- 
niacal gas, put some iodine, as long as a dark pow¬ 
der falls down: pour off the liquor gently—^tliis 
liquor is a solution of hydriodic acid, and may be 
preserved for experiment)—and preserve the ptiw- 
der: this powder is the iodide of azote ; the other 
portion of the iodine having combined with tlie 
hydrogen of the ammonia forming hydriodic acid. 
This powder will ^detonate by the least keat or 
friction. 

Agitate some liquid chloriodic acid in a phial 
containing chlorine gas : as the absoiption proceeds, 
the liquid will be rendered colorless. If this color¬ 
less liquid be poured into pure licpiid ammonia, a 
white powder will be precipitated, which detonates 
by the gentlest heat or friction. 

Put 10 grains of pure silver into a Florence flask, 
and poUr over it half an ounce of nitric acid, with 
half an ounce of distilled water; when nearly dis¬ 
solved, put it over a lamp, and then )iour in half an 
ounce of alcohol ; when it has received considerable 
heat, a white heavy powder will fall to the bottom. 
When this precipitation ceases, agitate the whole 
gently, and pour it on a Alter; wash out any re¬ 
siduum with warm water ; and pour this also on the 
Alter ; continue to pour distilled water over Uie 
powder until it runs through quite tasteless. Now 
dry the powder in a watch-glass or wide-mouthed 
phial by a gentle heat; and when any is wanted for 
experiment, take it out with a small wooden spatula. 

Wrap a grain of detonating silver in a small piece 
of paper, place it on the floor, and press upon it 
with the heel; a brisk explosion, with slight in¬ 
flammation, will be the consequence. The same 
will take place when this substance is struck i pon an 
anvih This compound has been made the subject 
of many amusing experiments, ^y inclosing small 
quantities of it in glass beads, &c., and pasting 
paper over them; they are then called detonating 
bails. There are also detonating spiders, detonating 
letters, ^c. 

Throw 2 grains of detonating silver i^o a gnlli- 
pot, containing 1 dram of nitric acid ; explosion 
and inflammation will take place, and th& acid will 
be thrown about. 

Prepare a solution of nitrate of silver, and pour 
into it a solution of pure lime in water, as long as 
a precipitate will fall down. Filter the liquid, and 
wash the precipitate by pouring warm water cn it, 
as it stands on the Alter. Now put the powder into 
a warm place upon the paper, that it may be well 
dried ' then put it into a wide-mouthed phial, con¬ 
taining pure liquid ammonia—cork it, and let it 
remain undisturbed for a whole day, or until the 
powder becomes black. Now pour off the super- 
natant liquor, and pnt the phial, open, in a place 
where the heat may not be more than 80° or 100°. 
When dry, this powder is very explosive, and should 
remain undisturbed in the phial where the process 
was Anished ; as sometimes, the least friction will 
cause ap explosion of the whole mass. The lid of a 
pill-box is the best cover the phial can have, as 
frequently, in taking the powder out, a part adheres 
to the neck; and then, if a stopper or cork be put 
in, the friction occasioned even by this is sofpetimes 
sufAcient to explode the Aole. Perhaps, if all 
fulminating powders were d/ied in watch-glasses, 
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and permitted to remain in them till wanted for use, 
it would be much safer. 

Put 50 Ukraine of mercury into a retorti and pour 
over it (^drams of strong nitric acid ; place the re- 
tort over a lamp until thh metal is dissolved. Now 
pour an ounce of alcohol into a Florence flask, and 
when the nitrate is cold, pour it in also. Place the 
flask on tht; ring, at a considerable distance above 
the flame of the lamp, so as not to heat it too much 
at first: effervescence will soon commence, and a 
powder will be precipitated immediately. When 
the whole of the precipitate has fallen down, pour 
the contents of the flask on a filter, wash out the 
precipUbate with water, and pour this also on the 
filter. When the liqtjr has pSissed through, pour 
distilled water over the powder, ifi order that it may 
be totally freed from the acid: this will be known 
by the water passing through quite tasteless. Col¬ 
lect the powder on a watch-glass, and dry it in a 
place, the temperature of which does not exceed 100^. 
This fulminating powder will weigh about a dram, 
and may be preserved either in a watch-glass, or in 
a wide-mouthed phial. 

GALVANIC TIEVERSER, 

CTo the JStlitor.J 

Sir.—I send you a description of a galvanic re- 
verser, which is both cheap and effective. The 
insertion will oblige a. nicholson. 

A, piece of mahogany of any shape, having a 
turned groove, ^ of an inch deep and wide, to hold 
mercury, and divided in a line with the centre, by 
two pieces of ivory or bone E E, to half the height 
of groove. F, piece of mahogany having a mercury 
cup, terminating in a point at each end; a stout 
wire fixed in the centre, fitting the hole C, and of 
a length just sufficient to allow the points to dip in 
the mercury. E £, holes communicating with the 
mercury groove to connect apparatus. 

AU^that is necessary to set the instrument to 
work, is to adjust the piece F, so that the points 
will just pass over E E ; put mercury in the\ups, 
and in tlie grooveVigh enough for the points to dip 
in it; connect the apparatus by wires, innerted in 
E E, and the battery by placing the poles in the 
mercury cups. A slight move of the piece F will 
now give the eastern or western rotation. 



It is not necessary that the canal for the mercury 
should be much longer at each end than the dotted 
line, but I prefer its going all round for the more 
convenient removal of the mercury. 


MEMORANDA. 

Preservatioii of Emits hy Acid .—The 

details of some very interesting experiments will be 
found in the Ann. de Chim. et de Phys. (Jav- lbl9), 
tending to prove that fruits may be pre^rved by 
means of carbonic acid gas. Cberries,'grapeff, pears, 
apples, and chesnuts, were placed in glass vessels 
filled with this gas, obtaRied from carbci^te of lime 

sulphuric acid. Neitliers’.he color nor the taste 
of the cherrick were altered at the end of fifteen.'^ 
days ; and at tlie-endfof six weeks they were in jthe 
same stat^as if they had been pr<|ferved in brandy. ■ 

Vegetable Acids .—Vegetables yield nine several « 
acids :—the oxalic in rhubarb ; the taatanc in tam¬ 
arinds, grapes, and mulberries ; the citric in Oranges, 
lemons, and onions; the malic in apples, cherries,&c., 
the gallic in elm, oak, &c.; the benzoic in balsamic 
\recs; the prussic in laurel-leaves, peach-blossoms, 
and bitter kernels ; phosphoric in barley, oats, Ac.* 

Salt Mines. —The salt-springs of Cheshire anf 
Droitwic.h contain 2*2 per cent, of salt. At Nurthwicl^ 
i% a bed of solid salt. In most countries, salt-rock 
is below the surface, but in Spain, ^cc., it is above. 
The salt-mountain at Cordova is 300 feet high ; and 
there are others still higher, and several of them. 
In Tyrol, the salt-galleries arc horizontal in a 
mountain. la Peru, salt-mines exist 10,000 feet 
above the sea. The Cheshire beds of red-salt rock 
are 20 to 30 yards thick, between thick beds of 
sandstone, limestone, and cluy. At Cracow, the 
mines extend several miles in vast caverns, sustained 
by pillars of salt, and have been wrought for 12 or 
13 centnriS. Salt iff either a resul^ of the de¬ 
siccation salt-lakes, or an ^Accumulation of hori- 
zimtal strata, carried into ma^es by t^es. 

• La Place onHhe Form a^d l^ructure of Ike Earth. 
—La Place has given the following very interesting 
results, us dediu'ed fronS analysis, and from the 
experiments made with the pendulum in both hemi¬ 
spheres:—1. That the density of the strata of the 
terrestrial spheroid increases from the surface to the 
centre. 2. That the strata are, very nearly, re¬ 
gularly disposed around the centre of gravity of the 
earth. 3. That the surface <ff this ^spheroid, of 
which the sea covers a part, has a figure a little 
different from what it would assume in virtue of the 
laws of equilibrium if it became fluid. 4. That the 
depth of the sea is a small fractipn of the difference 
of the two axes of the earth. 5.•That the irre¬ 
gularities of t¥ie A'arth, and the causes which disturb 
its surface have very little depth. 6. That the 
whole earth has been originally fluid. ^'Thes^ 
results,*’ says La Place, **of analysis and experiment, 
ought, in my o])iiiion, to be placdS among the 
number of truths which geology presents.” 

A cubic foot of air weighs 1'2 ounce; hence a 
column a mile high ayd one inch base, weighs 43*2 
ounces, and 15 pounds is equal to 76 miles ; it 
diminishes in weight as the height, and in elastic 
force or reaction as the bulk or cube of the height, 
both togethsr as the biquadrate or fourth power; 
but in density as tlie logarithm of the height. Hence 
at 44 miles, whgre the atmosphere ceases to reflect 
the light, its density is considered only as a 10,000 
of that at the surface. 

% A middle-sized man consumes 46,000 cubic inches, 
or 26 cubic feet of oxygen per day, making 20 res¬ 
pirations in a minute, and 1*62 cubic inches t^eacli; 
that is 16,656 cubic inches in 28,800 respirations 

pf*r day. 
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RAMSDEN'S DIVIDING MACHINE. 

This Valoable instrument is the invention of Mr. 
Jesse Ramsden, to whom the^ Commissioners of 
Longitude gave the sum of £615, upon his entering 
into an engagement to instruct a certain number of 
persons, not eiceeding ten, in the method of making 
and using this machine, in the space of two years, 
say, from the 26th October, 1775, to 28t1i October, 
1777; also binding himself to divide all sectants 
and octants by the same engine, at the rate of three 
shillings for each octant, and six shillings for each 
brass sectant, with Noniuses divisions to half 
minutes, for as long time as the Commissioners 
should think proper to let the engine remain in his 
possession. Of the sum £300 were given to Mr. 
Ramsden, as a reward for the usefulness of his in¬ 
vention ; and £315 for his giving up the property 
of it to the Commissioners. 

The following is the description of the engine 
given by Mr. Ramsden, upon oath: 

This engine consists of a large wheel of bell-metal, 
supported on a mahogany atand, having three legs, 
which are strongly connected together by braces, so 
as to make it perfectly steady. On each leg of the 
stand is placed a conical friction-pulley, whereon 
the dividing wheel rests; to prevent the wheel from 
sliding off the triction-pullies, the bell metal centre 
under it turns in a socket on the top of the stand. 

The circumference of the wheel is ratched or cut 
into 2160 teeth, in which an endless screw acts. Six 
revolutions of the screw will move the wheel a space 
equal to one degree. 

Now a circle of brass being fixed on the screw- 
arbor, having its circumference divided into sixty 
parts, each division will, consequently, answer to a 
motion of the wheel of ten seconds, sfx of them 
will be equal to a minute, &c. 

Several different arbors of tempered steel are 
truly ground into the socket in the centra of the 
wheel. The upper parts of the arbors, that stand 
upon the plane, are turned of various sizes, to suit 
the centres of different pieces of work to be divided. 

When any instrument is to be divided, the centre 
of it is very exactly fitted on one of these arbors ; 
and the'instrument is fixed down to the plane of the 
dividing wheel, by means of screws, which 6t into 
holes made in the radii of the wheel for that purpos 

The instrument being thus fitted on the plane of 
the wheel, the frame which carries the dividing 
point is connected at one end by Anger-screws, with 
the frame which carries the endless-screw; while 
the other end embraces that part of the steel arbor 
which stands above the instrument to be divided, 
by an angular notch in a piece of hardened steel; 
by this means both ends of the frame are Kept per¬ 
fectly steady and free from any shake. 

The frame carrying the dividing-point or tracer, 
is made to slide on the firrme which carries the 
endless-screw to any distance from the centre of the 
wheel, as the radius of the instrument to be divided 
may require, and may be there fastened by tighten¬ 
ing two clumps; and the dividing-point or tracer, 
being connected with the clumns by the double- 
jointed frame, admits a frc« and easy motion towards 
or from the centre for c uttiiig the divisions, without 
any lateral shake. 

From what has been said, it appears that an in¬ 
strument thus fitted on the dividing-wheel, may be 
moved to any angle by the screw and divided circle 
•n its arbor; and that (bis angle may be marked 


on the limb of the instrument with the greatest 
exactness by tjxe dividing-point or tracer, which can 
only move in a direct line tending to the centre, 
and is altogether freed from those inconveniences 
that, attend cutting by means of a ^aight edge. 
This method of drawing lines will also pi event any 
error that might arise from an expansion or con¬ 
traction of the metal dipring the time of^dividing. 

The screw-frame is fixeiLon the top of a conical 
pillar, which turns freely round its axis, and also 
moves freely tqward%or from the centre of the wheel, 
so that the screw-frame may be^mitirely guided by 
the frame which connects it witn the centre: byt 
this means any eccentricity of the lybeel and the 
arbor would not produce any error in the dividing; 
and b^ a particular contrivance, the screw when 
pressed against the teeth of the wheel always moves 
parallel to itself; so that a* line joining the centre of 
the arbor and the tracer continued will always^make 
equal angles with the screw. 

The large wheel A is 45 inches in diameter, and has 
10 radii, each being supported by edge-bars. These 
bars and radii are connected by a circular ring B, 
24 inches in diameter and 3 inches deep ; and, for 
greater strength the whole is cast in one piece in 
bell-metal. 

As the whole weight of the wheel A rests on its 
ring B, the edge-bars are deepest where they join 
it; and from thence their depth diminishes, both 
towards the centre and circumference. 

The surface of the wheel A was worked very even 
and flat, and its circumference turned true. The 
ring C, 01 fine brass, was very exactly on the cir- 
^infere})ce of the wheel; and was fastened thereon 
with screws,^which, after being screwed as tight aa 
possible, were well rivq];ted.* The lac^ of a large 
chuck being turned very true and Aat in the lathe, 
the flattened surface A, ^f the wheel, was fastened 
against it with hold-f^sts; and the two surfaces and 
circumference of the ring C, a hole through the 
centre and the plane part round it, and the lower 
edge of the ring £, were turned at the same time. 

D is a piece of hard bell-metal, having a hole, 
which receives the steel arbor D, made very straight 
and true. This bell-metal was turned very true on 
an arbor; and the face, which rests on a wheel; 
was turned very flat, so that the steel arbor D 
might stand perpendicular to t^e plane of the wheel 
this bell-metal was fastened to ^che. wheel by six 
steel screws. 

A brass socket Z is fastened on the centre of the 
mahogany stand, and receives the lower part of the 
bell-metal piece D, being made to touch the bell- 
metal in a narrow part near the muuth, to prevent 
any obliquity of the wheel from bending the arbor ; 
good fitting is by no means necessary here; since 
any shake in this speket will produce no bad effect, 
as will appear hereafter when Wu describe the 
cutting-frame. 

The wheel was then put on its stand, ihr? Ipwer 
edge of the riw B, resting on the circumference of 
three conical metion pulleys W, to facilitate its 
motiofn rounej^its centre. The axis of one of these 
pulleys is in a line joining the centre of the wheel 
and the middle of the endless-screw, and the other 
two placed so as to be at equal distances from each 
other. 

The lower extremity of the conical piL’^r P, ter¬ 
minates in a cylindrical steel whicn paaaea 
through and turns in the tranaverse axis H, and is 
confined by a check and screw. 

To the upper end of the conical pillar is fastened 
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the frame G, in which the endless-screw turns; the 
pivots of the screw are formed in the manner of 
two frustrumsiof cones joined* by a cylinder. These 
pivots are confined between half-holeS| which press 
only on ifie conical parts, and do not touch the 
cylmdric farts ; the half-holes are kept together by 
screws, *which* may be tightened at any time, to 
prevent the screw from shaking in the frame. 

On the ^rew-arbor is a gsmall wheel of brass 1C 
having its outside edge^ivided into sixty parts, and 
numbered at every sixth division with 1, 2, &c., to 
10., H, represents a part of%the*^and, having^a 
**parallel slit in tbg direction towards the^centre of 
»the wheel, large enough to receive the upper part of 
the conical brass pillar which^ carries the screw 
and its O-ame ; and as the resistance, when the wheel 
is moved by the endless-screw, is against tne side 
of the slit H, which is^owards the left hand, that 
side of the slit is faced with brass, and the pillar is 
pA.'8Sfd against it by a steel spring on the opposite 
side ; by this means the pillar isvstrongly supported 
laterally, and yet the screws may be easily l^ressed 
from or against the circumference of the wheel, and 
the pillar will turn freely on its axis to take any 
direction given to it by*the frame L. 

L, is a brass frame, which serves to connect the 
endless-screw, its frame, fkc., with the centre of the 
wheel; each arm of this frame is terminated by a 
steel screw, that may be passed through any of the 
holes in the piece Q, as the thickness of the work 
to be divided on the wheel may require, and are 
fastened by the finger-nuts. 

At the end of this frame is a flat pi^ce of tem¬ 
pered steel, ^herein is an angular notch ; when the 
endless-serew is press^ against the te^ of ^e 
circumference^of the |^neel, which mjy be done by 
turning thg nqger-screw iS, to press against the* 
spring T, this notch embraces and presses against 
the steel arbor D. The Ifottom of this slide has a 
notch K, whose plane is pgrallel to the endless- 
screw, and by the point of the arbor D, resting in 
this notch, this end of the frarqe is prevented from 
tilting. The screw S, is prevented from unturning, 
by tightening the fin|;er-nat W. • 

THE FIGURED STONES OF EGYPT. 

New and successful microscopic observations on 
^ the figured stonea qf Egypt, have enabled Ebren- 
berg to ascertaiif that these configurations, resem- 
blinf^ the corpuscles of Kaolin and Ciialk, but in 
gigantic proportions, have in all probability been 
produced by the same agents as the corpuscles of 
toe latter, only with grosser materials. In fact, we 
* immediately r^ognize in these Egyptian formations, 
whethjer they be in rings, discs, or spheres, and 
varying in size from an inch to a foot, the animals 
qf the chalk (for example, T^xiielaria glohulosaj 
whose undissSlved calcareous coverings have been 
subjected, iu the progress of their formation, to a 
foiceo^ich has disposed them in annular series. 
These are&ppearances altogether di^erenUfrom those 
presented by the flints and jaspers of f^gypt, in 
which we meet with imbedded Polgthalanila only 
here and there. The latter are not the corpuscles 
themselves, but only their form silicihed by a che¬ 
mical operation, the nature of which is unknown to 
us.* The small visible calcareous coverings obtained 
by acid|^n the soluble layers of the figured Egyp¬ 
tian stones, shwws distinctly that the operation to 
which they owe their present condition did not con¬ 
sist^ of a composition and substitutiont and that it 


was not of a chemidCl nature ; that it did not take 
place slowly, and in a continuous manner, but that it 
was the calm and triinquil result of a mechanical de¬ 
composition. it may easily happen, that we may 
accidently notice^ in a chemical uperationT certain 
identical parts whiMi have undergone no change, not¬ 
withstanding the alteration of the principal mass, 
just as we find unaltered Hour in the dough of 
bread, chalk in silex, or foreign substances imbedded 
in crystals; but hetrogeneous portions, arranged in a 
series of regular formation, present a character pe¬ 
culiar to the conliguiations in question, in which 
are formed, in a manner altogether remarkable and 
different from what is usually observed, and under 
the influence of a pJTticular force, hipidcous rings, 
free, concentric, aid unconnected with each other; 
between which, alternate layers of lime, with the 
animalcules of the chalk are deposited, giving rise 
to forms having a solid nucleus with a free but 
solid ring, siiggastiug to the fancy tlie figure of 
Saturn and his ring.— Jameson's Edin, Phil, Journ. 


SEAL ENGRAVING. 

The art of engraving gems is one of extreme nicety. 
The stone having received its desired form from the 
lapidary, the engraver fixes it by cement to the end 
of a wooden handle, and then draws the outline of 
his subject, with a brass needle or a diamond, upon 
its smooth surface. 

The engraving represents the whole of the seal 
engraver’s lathe. It consists of a table on which is 
fixed the mill, a small horizontal cylinder of steel, 
into one of whose extremities the tool is inserted, 
and which is made to revolve by the usual fly-wheel 
driven by a treadle. The tools that may be fitted 
to the mill-cylinder are the following: a hollow cy¬ 
linder, • for describing circles and for boring; a 
knobbed tool, or rod terminated by a small ball; a 
stem terminated with a ^'utting disc, whose edgf may 
be eitj^er rounded, square, or sharp, being in the last 
case called a saw. « 



A IS the treadle which works the lathe. B the 
crank. C the fpot wheel. D the cord. E tta 
head or fbandril. F ostool placed in the mandril. 
The engraver bolds the stone cemented on to a piece 
of stick by means of a sealing-wax cement. 

Having fixed the tool best adapted to his style 
of work in the mill, the artist applies to its Cutting 
point, or edge, some diumoiyl-powder, mixed up 
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Ti’itli olive oil; and turn'fig the wheel, the holds the 
aloue against the tool, so as to produce the wished- 
for delineation and erosion. A similar apparatus is 
used for engraving on glass. 

In orAsr to give the highest degree of polish to 
the engraving, tools of boxwood, pewter, or copper, 
bedaubed with moistened tripoli or rotten*8tone, and 
lastly, a brush, are fastened to the mill. These are 
worked like the above steel instruments. Modern 
engravings on precious stones have not in general 
the same fine polish as the ancient. 

STEAM AND THE STEAM ENGINE, . 

Resumnl from page 3U0 and concluded* J 
The name of Watt, using it ir^connection with the 
steam engine, is certainly the gsreatest name that 
this history furnishes. Before his time, the steam 
engine was a mere toy compared to that stupendous 
machine it became in his hands. Refer to any of 
those engines we have described,- and it will be 
found that the same vessel acted as a steam cylinder 
and as u condenser; at one moment a vast quantity 
of steam was wasted to heat it, at another, a pro- 
porlioiiably large quantity of water was necessary 
to condense such part of the steam as had produced 
the stroke,—for it will be observed, that the cylinder 
was heated and cooled at every stroke of the engine 
at a vast expenditure of power; for, as Watt ob¬ 
served, that in order to obtain the greatest power 
from the steam, the cylinder should always be kept 
as hot as the steam which entered it; that when the 
steam was condensed, the water of condensation, 
niid the water of injection should be cooled to 100^ 
Fa hr., or lower if possible. 

Puiidering upon the method of accomplishing 
these important objects, it occurred to Mr. Watt in 
the year 17G5, that if a communication were opened 
between a cylinder containing steam, and another 
vcsael which was exhausted of air and othef fluids, 
the steam being expansible, would immediately rush 
into the empty vessel, and continue to do so till it 
had established an equilibrium ; and if that vessel 
were kept very tool, by an injection or otherwise, 
more steam would continue to enter, until the whole 
wtis condensed. Thus was accomplished what had 
been considered impossible by all previous engineers 
—the production of a vacuum without cooling the 
cylinder.9' The following cut will show Mr. Watt’s 
condenseiv and the neighbouring parts of the engine. 



si^AAA, is a cistern of cold water, situated be¬ 
neath the steam cylinder. ia a pipe Connected 
with the cylinder. C, the condenser. D, a valve 
opening from it to E, which is called the air pump. 
I'he valiia G opens into a small cistern, called the 
hot water cistern ; and the circle H is the end of a 
pipe which leads to a pump called the hot water 


pump, and which leads to and supplies the boiler 
with hot water; the surplus running off. I, is a 
pipe leading to a cold'water cistern at top, and by 
an injection cock and a rose into the condenser 
beneath. Before the Vngine is set goiiija the in- 
jectiqp cock is closed, and steam is admitf^d to the 
cylinder and the condenser, a part of iah steam 
escapes through the valve M, and carries the air 
with it from C. The injection cock is then opened, 
atid cold water being admitted# the steam is condensed, 
and the piston*of the steam cylinder descends. When. < 
the piston of tbp cyliiyder rises, that of the air pi\mp 
also rises.^and leaves a vacuum beneath at E ; theo-* 
valve D therefore opens and admits into E the • 
condensed steam of C. The next downward stroke 
forces it through the valves of the piston at E, and 
it is discharged at G ; admission and condensation 
of steam going on at C as before, C receiving the 
steam of the cylinder lA each stroke of the engine. 

It next occurred to Mr. Watt, that the moutji of 
the cylinder being <open, the air which entered to 
alct on the piston, would cool the cylinder, and con¬ 
dense some steam on again Ailing it. Then he pro* 
posed “ to put an air-tight cover on the cylinder, 
with a hole and stuffing box* for the piston to slide 
through, and to admit steam above the piston, to 
act upon it instead of the atmosphere.” This was 
his second grand im[)rovemeiit, and while the power 
of the mechanism remain untouched, the expense 
of fuel and waste of steam was reduced to nearly 
a third of its former amount, and the machine was 
now, properly, an engine moving by the force of 
steam ; the motive power being derived previously 
from the gfavity of the atmosphere. 

The other source of the loss of heat, by the air of 
tfle atmo'sphere cooling tlie cylinder externally, 
"‘vhich produd^d a coiideusaciori of the internal 
steam, was obviated in thought by inclosing the 
steam cylinder in another of wood, or of some other 
substance, which would conduct heat slowly. Hence 
the origin of steam jackets. 

It required but little contrivance after the in¬ 
vention of a close cover to the cylinder, to make 
the steam drive the piston down as well as up, all 
that was necessary, being a sei of valves of such a 
nature as to admit steam alternately into one, and 
the other end of the cylinder, and discharge it from 
one part, as it was admitted into the other. But a 
difficulty arose relative to the beam above. When 
the piston was driven down by tLj atmosphere, a ^ 
chain reachifig from the piston rod to the beam 
was all sufficient; but when the piston roJ was to 
push the beam up as well as down, the chain bik 
came inapplicable, a rack on the piston rod and 
corresponding teeth on the end of'che beam was 
suggested, but soon abandoned, being noisy, un¬ 
steady, aud producing much friction. There again 
Mr.Watt showed hU transcendent talents by th# 
invention of the parallel motion, cei vainly one of 
the most beautiful contrivances that art or talent 
could suggest; it is shown beneath—its objdbtiui^o 
keep the ;.istoD^rod sufficiently fixed to the beam 
to move jt up and down, and yet keep perfectly 
parallel'its cou'we up and down. 

Suppose R is the head of the piston rod. B the 
end of the beam; this of course describes the seg¬ 
ment of a circle. The parallel motion consists of 
the moveable rods, which connect P R with the beiftn. 

F is a fixed point, all the rest is moveable, v As P 
is pullet! down the moveable end of ^ H, it moves 
in the segment 1G J ; while B describes the seg¬ 
ment B L. Thus the beam would project the ^nd 
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of the piston rod outwards, but the bar F H, which 
«s connected with it, by means of the intermediate 
bar H R, woukl project it inWards ; ithese contrary 



the rod of the air pump A. K. 

Another difficulty to overcome was the irret^u- 
larity of the admittance of the steam, whicii tluc- 
tuated from various causes, particularly the state of 
the Are. To obviate this, Mr. Watt suggested ano¬ 
ther great improvement, a self-acting throttle valve^ 
so adjusted, that when the piston was moving with 
too great a velocity, it would admit less steam into 
the cylinder, and so diminish its speed ; and, on 
the contrary, admit a greate^f quantity when it was 
moving too •slow. This important purpo*se, Mr. 
Watt accomplished hf an adaptation of the rbff 
li/terf previiffisly ustll for an analogous object iq^ 
mills ; thisfconnivance is iftually called the governor, 
and may be thus represei^cd and described:— 



_ ■ 

' * The two balls C C are attached by bars to two 

joints abov^ fi B. They are connected below to 
two moveable bars, which reach down to D D, 

I whiA’e they are attached to a socket, capable of 
moving up and down the rod F. ^Suppose Q to be 
turned round by the fly-wheel, or by any other part 
.of the engine, it would by means »of the*bevelled 
wheel at the end of it, round the wheel H, and this 
the spindle F. As this turns more or less rapidly, 
80 will of course the balls fastened to it turn also f 
and by ttntrifugal force, the faster they move the 
highefpftey will be elevated, assuming with rapidity 
of motion thfl position of the dotted lines as they 
rise; the socket D rises and pulls up the end of the 
rqd F; the other end of which moves the throttle 


valve, or that valve which admits afejim from the 
boiler to the cylinder, and thus the supply of steam 
is regulated. 

Another very great improvement to ensure equality 
of motion was the application of a crank*aiid fly¬ 
wheel, but as MrJlVutt's idea was communicated to 
other parties before he had put it in practice, he 
thought proper to avail himself of what has been 
since called the sun and pla?irt wheels,—a contri¬ 
vance easily understood by the mere representation 
of it. 



Such ara but a few only of the inventions of 
Mr. Watt, space not permitting us to expatiate more 
upon the subject; we give below, however, the first 
and second engine of this admirable mechanic, with 
a view to comparison with each other, and with 
former engines; a long description is unnecessary, 
therefore we shall merely refer to the various parts. 



A is the steam cylinder. B the piston. C the 
upper valve. D the steam pipe. £ the lower valve. 
F the passage Co the cylinder. 6 the pipe leading to 
the condenser H. 1 the air pump. L the hot 
water pump. N the tappets which work Ac 
valves. * O the cold wtter pump, which supplies the 
cistern R. It will be remarked, that the improve¬ 
ments shown in this over former engines, is in the 
cover to the cylinder, its case or jacket: the valve 
from the top and bottom of the cylinder, the hot 
and cold water pamp, and )he condenser and air 
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pump. The :lefccts are that there is no fly-wheel, 
and no governor. These are shown in the following, 
besides a very superior beam, and mode of attach¬ 
ment of the pisron rod to it, by' means of the 
parallel \notion. 



SAFFRON 

Ifl the stigmatnr of the crocus officinalis, dried on 
a kiln, and pressed into rakes. It is grown in va¬ 
rious pans of ifiiirope, as well as in this country. 

A tract of land about ten miles across is applied to 
the culture of this valuable product in Cambridge¬ 
shire. The greater part of this tract is ad open 
level ^oiintry, with few inclosures ; and the practice 
there is to crop the plants for two years, and then 
let it lie fallow the third. For planting, the Mlow 
ground is well plbughed and manured, and after¬ 
wards dug by a narrow spade into trenches, wherein 
the roots are put, and subsequently covered over in 
forming the next trench, the roots in which are in 
like manner covered with the earth from the suc¬ 
ceeding 0 * 3 . The quantity of roots planted on an 
acre is ab^ut 128 bushels. About the end of Sep¬ 
tember the flowers appear. They are gathered be- ^ 
fore they are full blown, as well as after, and the 
proper time for it is early in the morning. The 
owners of the safTron-ficlds get together a sufficient 
iiumj)er of hands, who pull off tU^ whole flowers, 
and throw them by handsful into a basket, and so 
continue till about eleven o’clock. Having then 
carried home the flowers, the]!^ immediatefy fall to 
picking out the stigmata or chives, and together 
with them a pretty large proportion of the stylus 
itself, or string lo which they are attached ; the rest 
of the flower they throw away* as useless. Next 
morning they return to the field, without regarding 
whether the weather he wet or dry ; and so on daily, 
including Sundays, till the whole crop is gathered. 

The next labour is to dry the chives on the kiln, 
^rne kiln is built upon a thick planV* that it may he 
moved from place to place. ^It is supported by four 
short legs: the outside consists of eight pieces of 
wood of three inches thick, in form of a quadran¬ 
gular fraaie, about twelve inches square at the 
bottoin on the inside, and twenty-two on the upper 
part; which last is likewise Che perpendicular height 


of it. On the fore side is left a hole of about eight 
inches square, and four inches above the plank, 
through which the flra is put in; ot*er all the rest 
laths are laid pretty thick, close to one another, and 
nailed to the frame already mentionecK They 
are Uien plastered over on both sides, a^ are also 
the planks at bottom, very thick, to serVe for a 
hearth ; over the mouth is laid a hair-cloth, fixed 
to the edges of the kiln,cand likewise to^two rollers 
or moveable jpieces of wood^, which ‘'are turned by 
wedges or screws, in order to stretch the cloth* 
lixitead of the, hair-^loth, some people use a net¬ 
work of Von-wire, by which th^ saffron is soon 
dried, and with less fuel; hut the difficulty of pre¬ 
serving it from burning makes the <iair-cloth be 
preferred by the best judges. * The kiln is placed in 
a light part of the house ; and they begin with put¬ 
ting five or six sheets of v^hite paper in the hair¬ 
cloth, and upon these they lay out the wet saffron 
two or three inches thick. It is then covereeWwith 
some other sheets of paper, and over these they lay 
a coarsd blanket five or six times doubled, or insteac^ 
q£ this a canvas pillow filled with straw; and after 
the fire has been lighted some time, the whole is 
covered with a board having a considerable weight 
upon it. At first they apply a pretty strong heat, 
to make the chives sweat as they call it: and at this 
time a great deal of care is necessary to prevent 
burning. When it has been thus dried about an 
hour, they turn the cakes of saffron upside down, 
putting on the coverings and weight as before. If 
no sinister accident happen during these first two 
hours, the ganger is thought to be over; and nothing 
more is*requisite thauHo keep up a vg^y gentle fire 
fqi^twentg-four hours, turning the cake every half 
hour. That fuel is best w^ich yicjds the least 
^oke; and for this reacon charcoal is^preferable 
to all others. 

The quantity of saffron^oroduced at a crop is un¬ 
certain ; sometimes fivq or six pounds of wet chives 
are got from one rood, sometimes not above one or 
two, and sometimes^not so much as is sufficient to 
defray the expense of gathering and drying ; but it 
is always observed, that about five pounds of wet 
saffron go to make one pound of dry,*^ for the first 
three weeks of the crop, and six pounds during the 
last week. When the heads are planted very thick, 
two pounds of dry saffron may, at a medium, be 
allowed to an acre for the flrslt crop, and twenty- 
four pounds for the two remaining ones, the third 
being considSrahly larger than the second. To^ob- 
tain the second and third crops, the labour of hoeing, 
gathering, picking, &c., already mentioned, mu^ 
be repeated : and about Midsummer, after the third 
crop is gatherejd, the roots must all be taken up and 
transplanted. The best saffron has the broadest 
blades,—tins being the mark by which English 
saffron is distinguished from the foreign ; it ought 
to be of an orange or flery-red color, and to yield a 
dark yellow tincture; it should be chosen fresh, not 
above a year old, in close cakes, neither dry tic# yet 
very moist,toug|; and firm in tearing, of^the same 
color within as without, and of a strong, acrid, 
diffusive smelly This drug has been reckoned a 
very elegant and useful aromatic; it imparts the 
whole of its virtue and color to rectified spirit, 
•proof spirit, wine, vinegar, and water. A tincture 
drawn with vinegar loses greatly of its color*in 
keeping; the watery and vinous tinctures al^apt to 
grow sour, and then lose their ctflor also; that 
made in pure spirita keeps in perfection for many 
years. 
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SPRING GARDENING. 

Thb months' of March and April are among the 
busiest the cultivator of the flower garden, as it 
is the season for sowing his seeds, preparing his hot 
beds, i|:«d trimming up bis borders. Thene ne¬ 
cessary duties are also accompanied by pleasures 
which are inherent, not merely to the subject but 
the seasc v; ,for mai\y aii one neglectful of sueh 
matters at all other periods of th^ year, is now 
exhilirated in spirits, and induced to bodily exertion. 
B^ljf ving that such is the t.ase with aP others as 
well as ourselvcL^the following remarks on garden 
operations, and the cultivation of the tender an¬ 
nuals ere well timed, and it is hoped useful. 

Shrubs, except those which are very early in 
leafing, may still be removed in March, and ever¬ 
greens are best removed at this season or in April. 
^11 perennials may be transplanted with perfect 
safi^y in March and April, and if the garden to 
which they are introduced is^Vet, or with a eold, 

I clayey, or tenacious soil, they are much better re¬ 
moved now than in the autumn. The hardy annuifls 
or those which grow entirely in the open ground, 
may be sown from the middle of March to the 
middle of May ; that there may be a succession of 
flowers throughout the summer season. To sow 
them, first stir and smooth the ground, then, make 
a slight depression with the bottom of a garden pot, 
or else a round ring with the edge of the pot, and 
thinly scatter the seed over the smooth surface made, 
lastly, sprinkle some fine mould over it, covering 
the seed from an eighth of an inch to •'Sn inch, ac¬ 
cording to«lhe size of the seed. 

The tender annual* require greater cltre in J'eir 
cultivation, <tindeed •*hcre are very ^ew private per¬ 
sons who'do liot err most egregiously in endeavour¬ 
ing to raise cockscombs, balsams, and other plants 
of a similar character. 

All tender annuals, to I 9 & flowered in the highest 
degree of perfection, must be raised on a hoUhedi 
which is a mass of any fermenting material, that in 
its decomposition produces a degree of heat con¬ 
siderably above th^Kt of the atmosphere in which it 
is ^aced. There are various matters which will 
answer for this purpose; some animal, others ve¬ 
getable, and some even mineral, as for example, 
certain kinds of coal dross, containing pyrites ; but 
as the most common, and that which is most easily 
within the means of the amateur *^ho has but t 
small garden, is stable manure, we shall confine 
ourselves to giving directions for the management 
•of that material. When obtained from the stables 
in, say a cart-load, which is quite sufficient for a 
small hot-bed, large enough for rearing annuals, 
it consists of two parts, the dung of the horse and 
long litter, or in other words straw, moistened and 
discolored, but not decayed.' When the mass, thus 
formed, is laid in a heap, it generally produces a 
very 4 >owerful beat, too strong for being used as a 
^ofc-bed; for it should never be forgotten that too 
hot a bed is worse for the plants than'sowing them 
in the open air. If the bed be much too* hot, the 
* plants will bo blackened and ultiiL.ntely destroyed ; 
tnd even if only a little hotter than is iiccessary, 
the plants will be drawn up, and become too weak 
^ have any chance of success when afterwards tran^- 
plante^into the open air. As it is the fermenta¬ 
tion Occasioned hy the decomposition of the straw 
contained inTthe manure which produces the violent 
heat, the heap should be turned over with a dung 
fork two or three times in the course of a fortnight. 


till the decomposition is considerably advanced, the 
whole mass of one color, and the' straws, which 
were before tough, rendered sufficiently tender to be 
easily torn to pieces with the dung-fork When 
the mass is arrived at this stage, it may then be 
formed into a bed, which may be of any convenient 
length and breadth, according to the situation and 
other circumstances. 

In general, such a bed is covered with what is 
called a hot-bed frame. This consists of a box 
without a bottom, and with a moveable top, formed 
of a glazed sash or sashes. For a small garden, a 
box three feet wide, and four feet from the back to 
the front, will be sufficient. The back of *^he box 
may be two feet high, and the front one foot. The 
hot-bed may be formed in an open situation, on a 
surface raised six inches above the general level; 
and it should be three or four inches wider on every 
side than the box that is to be placed on it. The 
cart-load of manure, which has been fermented and 
prepared for making up this hot-bed, should now 
be regularly spread over the base of the intended 
bed, and raised by successive layers to such a height 
as the quantity of manure will admit. If, in build¬ 
ing the bed by these successive layers of manure, 
cinder siftings, and the animal and vegetable refuse 
of the kitchen, are mixed along with it, the heat 
will be the less violent at first, but it will be retained 
for a much greater length of time. 

The time for making a hot-bed for raising seed¬ 
ling annuals need not be earlier than the middle of 
March, or beginning of April; since the plants 
which are raised in it cannot in general be turned 
out into the open air sooner than the middle of 
May. As soon as the manure is formed into a bed, 
and the upper surface rendered quite level, the 
frame and the sash should be set on it. In two 
days the disturbed fermentation will have recom¬ 
menced, and a steam will be observed under the 
glass. The surface of the bed may now be covered 
three or four inches deep with any light garden soil, 
and**the different kinds of seeds may be sown in 
pots and placed on its surface; or if there should 
not be much heat, or likely not to be much, the 
pots may be sunk into the manure. In other cases, 
where it is not thought necessary to ^gw the different 
kinds in pots, the covering of soil mav be six or 
eight inches deep, and the seeds may bt^sown on it, 
in little square or round patches. Thik indeed is 
the common practice. 

In such a hot-bed as we have described, formed 
of only one load of stable manure, there is very 
little danger of over-heating the soil; but it may be 
proper to obse\ ve, that neither the temperature of 
the soil, nor the atmosphere over it, should ever 
mucii exceed 60^. It may fall as low as 48^, or 
even 4(/', without {ne slightest injury to the plants ; 
and it may be raised as high as 80*^, or even 90^ 
without killing them; but any degree above 60^ is 
decidedly injurious, by increasing the rapidity of the 
growth of the pladts, and rendering them weak and 
sickly, and unfit to be turned out into the open 
ground. 

When the plants have come up, and shown two 
or three leaves, in addition to the cotyledons or 
seed-le|ives, they reqpire to be transplanted; and 
this may either be done into small pots, or into a 
bed of earth, placed on a hot-bed, formed in the 
same manner as the first, but with a smaller quantity 
of material, as much less heat is required. For a 
small garden, however, a second hot-bed is unne¬ 
cessary ; and all the transplanting and other pro- 
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cesges preparatory to removal to the open ground, 
may be carried'on in one hot-bed; care being taken 
to inure the plants to the open air by degrees, by 
tilting the sash up behind at all times, night and 
day ; ana after the plants are up, removing it alto¬ 
gether, daring line days. The ^reat object to be 
kept in view, is to make the plants as strong and 
vigorous as possible before turning them into the 
open ground, and to give them air, or to thin and 
transplant them whenever they show symptoms of 
becoming weak or drawn up. 

A hot-bed for tender annuals will never want 
what are called linings; as it is for the advantage Of 
the plapts that the heat should decline gradually as 
they increase in size, that they hay be the more fit 
for transplanting, when the seasos arrives for them 
to be removed to the open ground. 

The soil for growing tender annuals, —^The soil 
used for hlling the pots in which tender annuals are 
sown, should be as rich as possible, and yet quite 
open in its texture : it should also be free from 
grubs and the eggs of insects. As soil of this de¬ 
scription is not to be procured without some trouble, 
we shall give the following directions for prepar¬ 
ing it; the best soil is turf, but as this is usually 
fuU of worms and the eggs of insects, it will require 
the following preparation :—Take a spade deep of 
the surface of some good rich pasture; or if only 
the turf two or three inches thick, so much the 
better. Lay this up in a ridge, 18 inches wide at 
bottom, 3 feet high, and of whatever length may be 
required. Then take the fresh stable manure, which 
is to be used in making the hot-bed, before it has 
been turned over, and lay it all round the turf and 
over it, distributing it as equally as possible. If 
there is plenty of manure, in proportion to the 
quantity of turf, the turf may be easily heated to 
200^, which will not only destroy all the insects, &c. 
but all the root and herbage, and moreover wonder¬ 
fully enrich the soil, by the distillation of the gas 
evolving from the manure during its fermentation. 
The manure must be turned over once or t^ice, 
while covering the\urf, to prepare it for making the 
hot-bed; and when it is ready, the ridge of turf 
must be removed to some shed, or airy place, to 
dry it, when it will be fit for use. This is the best 
possible soil annuals; but when put into the 
pots, it miitt be mixed with a little vegetable mould, 
(formed of«dead leaves laid in a heap, and turned 
over from time to time till they rot) and sand. An 
old hot-bed, or decayed dung of any kind, is not 
good for tender plants, as it is apt to turn the whole 
soil sour, or soddened (at least if much watered.) 
In thf summer, turf may be seasoned without ma- 
nure, by covering it with the short grass mown off 
the lawn, which will ferment; but this plan i» very 
far inferior to the other, though*it is superior to the 
old method of laying up the turf for a year or*more 
before it was used. By the hot-dung process, it 
will be ready in ten days; and not more should be 
prepared than will be wanted foiaone season’s sow¬ 
ing and transplanting. , 

Watering,—There are few points in which gar¬ 
deners are so apt to err as in watering; and the 
general fault is, that they give their plants too much. 
Tins is a fatal error for plants in pots, since over¬ 
watering will soon bring on die evils attenclant on 
imperfect drainage; it is even dangerous to syringe 
the plants too much, though a little water thrown 
over theirdeaves occasionaUy is very useful in re¬ 
freshing them. If the plants should become dusty, 
or iufected with insectf, the pot should be carefully 


turned on its side before the syringe ds applied ; 
and this plan has only .the advantage of saving the 
soil in the pot from becoming sodden with too much 
water, but also of enabling the operatow^o wash 
the lower sides of the leaves, where the red spider, 
one of the greatest enemies of plants, in jlqts, ge¬ 
nerally commences its depredations. When the 
plant is too large or too delicate to admit of the pot 
bfing laid on its side, tWb pjpees of .board with a 
notch cut in e%ch, to allow room for the stem of the 
plant, and wider than the rim of the pot, should be ‘ 
lai^ over t^e earth, s</as to carry off the water that 
falls from the leaves. 

ACARUS GALVANICUS, OR itCARUS 
• CROSSIl. 

Our readers will remember the excitement caused 
in the year 1837 by the aiffiouncement, that Mr. 
Crosse, of Broomfield, had observed the develope^p 
ment of certain insects incident to the long-continued 
action o( galvanism.^ Little additional information 
on this mysterious subject has since transpired, till * 
lUesday, the 15th instant, when a paper from Mr. 
Weekes, of Sandwich, was read before the London 
Electrical Society^ detailing the successful repetition 
of Mr. Crosse’s experiments. Among the cavilling 
which arose in connection with the original experi¬ 
ments, the possibility was urged that the ova of the 
insects might be in the air. Mr. Weekes’s experi¬ 
ments were so conducted that this objection can be 
scarcely tenable. A well charred block of beech, 
containing a circular groove, to receive a bell-glass, 
was the basR of the instrument. The groove was^ 
filled with mercury. A tumbler, coif..ainjng the 
Boj^^on of*silicate of potass,f.vas beneath the bell; 
t]je silica was thtained by a furnace 

heat a piece of fine black hint, obtaiiied dht of the 
centre of a ** bowlder,*’ Related from amongst those 
lying on the shore at Sandwich, The silica was 
united to the potass by L furnace heat; the result 
quenched in boiling water. The solution was im¬ 
mediately covered and filtered under cover. All 
things being prepared, the voltaic current was sent 
through the solution on the 3rd of September, 1841; 
and from that date to the present time the ap|«a- 
ratUB has not been disturbed. At the end of Oc¬ 
tober, 1841, the first insect was observed, on the 
16th of November, five were discovered. Since that 
date insects have been repeatedl/ se^m. W^e must 
^oot omit to mention that the bell-glass was placed 
in total darkness, the screen being only removed 
when the progress was being examined. Mr.Weekes 
mentioned that he had another apparatus in action,* 
very similar to this, with the exceptiomthat the bell 
is filled with oxygen ; aud expressed an anticipation 
that he should sooner or later detect insect'life 
there. This* expectation was realized a few days 
ago. In an appendix \o his communic£tion, dated 
February 27th, he states, that on the previous 
morning, he perceived eight or ten full-grown«ag^ri 
in vigorous bcomotion on the inner surface of the 
air bell.— 7Tmes. ^ 


Vols, 1, 2, and 3 of this Magazine are now ready^ 
elegantly hound in Cloth- and Lettered^ price 
• 8s. each, , 

All Volumes issued by the Proprietor .are in 
Embossed Cloth ; the Title in a PallettIK ^’^2 
the Publisher's Name in gold, on tfte back^ 
Covers for Binding^ (Lettered^) may also be had 
of the Publisher^ price is. • 
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light from gas ...264 

Apparatus for polarization .. 327 
Ac|ua and mezzo-tinting .. .. 331 

Aqua-tint engraving .292 

Archimedes screw .106 

* Architecture 282, 374 

Arseniuetted hydrogen gas, to 

make ^.221 

\ Artificial congelation ..341, 351 

*— eyes, making of.126 

, -rain'ami^hail .24 

Astronomical illustrations •. 385 
Atlantic, steam navigation on 48 

I Atmosphere, height of. 51 

^ Atmospheric^efraction, 263, 291 
Atmospherical dust.400 

I Atwopii’s machine . 97 

Atraftnehes . 93 


«Bad paper, qualities of .... 398 
Bain’s electro-magnetic print¬ 


ing telegraph .225 

* Balloon, managing of. 39 

Ralloon^small air. 85 

Balsam(^medical. 80 


Barker’s centflfugal mill. •, • 106 
Barometer, phenomena of .. 276 
simple • * • ■•••••• 24 


• Pas® 

Bates’s anaglyptography.... 377 
— poly angular kaleidoscope 161 

Bear’s grease.80 

Belier hydraulique. 89 

Ben nutis . 96 

Birds in reference to gardens 286 
Bismuth, crysfallization of • 28 

Bittering, or bittern.80 

Bituminous shale.224 

Blacklead pencil drawings .. 386 

Black reviver .80 

Bleaching ivory.120, 136 

-liquid.80 

.Blight, observations on. 46 

Blow-pipes .241 

Bone glue, making of. 48 

Bongs, petrified human ... 7 

Books, preservation of from 

insicls .263 

Botanical notiqes, 11,43, 84, 

I 116,156, 188, 196 


Bramah’s hydrostatic pregs. .217 


Bricks, durability of.288 

Bridgeman’s oxygen lamp ... 65 

British Museum .16 

iBronze for electrotype mtdals 352 

'-of the ancients.400 

— statues.214 

Backet engine.106 

Bug poison .80 

Buildings, covering of.368 


.Bulbs, management of ....306 


'Butterflies.379 






Calculating machine ...241, 250 
Calico printing by electricity 220 

(^alotype pictures.139 

' Camera obscura, improved • • 400 

—new . p. 204 

Camp vinegar.? . . 112 

Camphor, kinds of. 40 

Carbon and silicon, conversion 

of.171 

Cai4>onic acid gas, to joake 220 

Cartbamus.. • 131 

•Cassava.14 

Caterpillars, to destroy.160 

Catberwood on the lungs.... 232 
Cavern templessof India . • 201 

Cause of the rainbow.256 

Causes of drowning.333 

Cement, Are and water proof 320 

Centrifugal pump .106 

Cephalic snufT .40 


• Paga 

Cerography.347 

Chains, manufacture of 284, 300 

Chain pump.106 

Changes of crabs. 83 

Chara, animalcules in . • • « 16 

Charcoal as a manure.13 

Chelsea pensioner.112 

Chemistry, how to study 

cheaply .21, 45 

Chick in the egg. 64 

Chimnies, draft in .288 

Chinese weights. 79 

Chlorate of potass.235 

Chlorine .172 

Churning, new method of ... 304 

Circulation, vegetable.247 

Clegg’s gas meter, &c. ... 17 

Clocks. 129 

Clock electro-magnetic.297 

Clotli, priming, &c. of ... 28 

Coal from India.336 

-dust as manure .... 16 

Cochineal insect.223 

Coin, gold, silver, and copp^ 16 

Coins and medals.125 

Coke, manufacture of.271 

Color of agates* cause of.... 87 
Cogniac brandy, imitation of 375 
Copying machine, substitute 

Composing mochin^..187 

Composition of colorsil.... 381 

-for covering buildtngs.. 368 

Congelations artificial..341, 351 

Corn plaster.112 

Cotton plant, the.230, 244 

Court plaster .112 

* Crabs, changes in.^ 83 

Cranes. 57 

Cmtallization, principles of 150 

—^ of bismuth .28 

Currents of the ocean.195 


I^lfy’s ®li>^ir.112 

Daguerreotype, improvement 

in.2, 141 

-plates, etching of .. 189 

- — plates, preparation of 136 

Damask powder. 

Datill mechanical.328, 345 

Davenport’s electro-magnetic 

eogine. 49 

Death, uncertain signs of.... 308 
Decomposition of water . • 49 

Dentrifirice\. 8 
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Page 

Depilatories .. 8 

Derbyshire diamonds.320' 

Destroying caterpillars .160 

Diamon6, combustion of.... 273 

Discovery in printing.316 

■ valuable.24 j0 

Distilled waters, making of 


399, 405 

Distribution of animids . 3, 10 
Dividing engine, Ramsden’s 410 
Domestic gas apparatus .... 81 


Doric architecture .281 

Dorpat telescope. 33 

Drawhig with black-'iead pen¬ 
cils .386 

Dropping bottle.36d* 

Drowning, recovery from •. 224 

Dutch drops.152 

Dyeing, mordants for.181 

Dyes for the hair. 8 


Earthenware and glass, an¬ 
nealing of.237 

Earthenware paving .180 

-glazing of .30 

Earthquakes .320, 403 

Eccentric pump.106 

Eclipses .108, 114 

Egg, figures in relief on •,.. 39 

Egyptian architecture.153 

Eidograph, Wallace’s.265 

Electric kite, caution about 125 
— thermometer, Solly’s .. 259 

Electrical eels. 70 

-experiments.169 

Electricity of steam. 39 

-odour of.206 

Electro-magnet, Radford’s •. 394 
Elecfro-magnetic clock .... 297 

-engine, Skipsey’s .... 402 

-- Sturgeon’s..233 

-engines.49, 115 

-printing telegraph .... 225 

Electro gilding...384 

-magnet'rm.121, 193 

Blydoric uainBng. 38 

Encaustii^painting.61, 66 

Engraving, etching, &c. 132, 

174, 205, 246, 277 


Engraving in imitation of 

chalk .398 

Essential oils_103, 109, 118 

Etching . 174,205’ 

-and dyeing on ivory .. 403 

-Daguerreotype plates .. ^89 

Evaporation of the sea .... 136 

Experiment, curious .256 

-with a tulip. 61 

Experiments, electrical .... 169 

-meteorological.2(64 

— miscellaneous.. 23, 56, 

128, 168, 200, 232, 280 
Experiments on human hair 48 

Expansion of arches.23 

Extracting lead ore.^.179 


Fergucon’s q|pck.129 

Fermentation, the panary •. 251 


Page 

Ferro-cyanide of potash, ac¬ 
tion .of, on iodide of silver 214 
.Figured stones of Egypt . . . 411 

Filter, May’s .233 

Filtering machines for water 41 
Fire produced from cane.... 64 

Fish, anatomy of.339 

■-light from .304 

-preservation of ...... 373 

-senses of.367 

Fishing through the Jce .... 48 
Flakes of syow, form of.... 337* 

Flame, ever-burning.. 13 

Fluo-boric gas.222 

Fly water.80 

Focus of lenses, &c., to firid 394 

Form of the earth .408 

Formation of rocks.160 

-mists . 4 

Fossil infusorie .392 

Franklin’s clock . < 129 

Fraunhofer’s telescope. 34 

Friar’s balsam . 152 

Fresco painting .. 240, 271, 304 
Friction .400 


Fruit,.or seed vessel of plants 196 

-preservation of .408 

Fuel for steam engines .... 15 
Fulminating compounds 391, 406 


Galvano-plastic wonders.... 192 
Galvanic plant protector ... .312 

-reveraer .408 

Galvanometer . . 25 

Gannal’s process *“0 preserve *’ 

meat, dec . 63 

Gas fro?i pyroligneous acid., 48 

— apparatus . 81 

— meter, Cleggs, Stc .17 

Gases, pf.eparation of.220 

Gaseous analysis. 94 

German paste .152 

Gilding on steel. '*4 

Glass church bells .160 

-phenomena of.239 

--tubes as water pipes .. 240 

-unannealed, phenomena 

of.182 

Glazing of eartblnware ... CO 

Goddard’s pulariscope.113 

Gold, potable .187 

Goniometer. 36 

Gooch’s astronomical illus¬ 
trations .386 

GotMc Architecture.374 

Granite*.* 77 

Grass lawns.224 

Green-house plants.252 

Gum paste.152 


Hair dyes.8 

Harrowgate water, artificial 184* 
Headings for beer ....... 184 

Health, to preserje.360 

Hearing trumpets.356 

Heat, effect of upon crystals 315 
Height of the atmosphere .. 51 

-of waves.336 

Hemp from bean atalks .... 192 


Henderson’s 3-wheeled orrery 1 

Herculaneum .....336 

Hippocras.184 

Horticulture. 48 

Hot blast, apparatus for .... 301 
Hot-house thermomete^ •. 345 

Hulle antique .184 

Human hair, experiments on 48 

-{imq,piece .120 

Humming of gnats.120 

Hydrostatic press .212^ 

Hydro-zincic gas, to procure *221 
Hydraulic engines .. 9,105, 185 
Hygrometers ... 137 


Ice caves, natural. 88 

Ignis fatuus.323 

Impressions from medals . . ^4 

Ipdelible ink ..'.192 

India coal .336 

Indian architecture.201 

Indigo ..191.392 

Infusoria, influence of cold 

upon. 88 

Inertia.374 

Ink, indelible, new.192 


Insects and their classification 163 
-number of in the world 222 


Iodine vapour.220 

Iridium and osmium, to obtain 355 

Iron.119 

-• meteoric.21® 


Isinglass, mucilage ^ 184 

-action of in fining liquors 278 

Isometrica! perspective .... 209 


Japan varnishes 


368 


H'aleidoscope, Bates’s .... 161 
Kaleidoscope, changes of 64, 396 

Kalorama.. .160 

Kites, paper.198 


La Place on the form of the 

earth.* 408 

Lathe, Wightman’s.321 

Launching ships, plan rf .; 192 

Lead ore extracted.179 

-ore in Glamorganshire lo 

Leggett’s chemical color 

printing .177 

I^ength of days .. 192 

Life boat, new.199 

Light .....141,157 

-travelling of . 64 

-of the moon .- ^ 120 

-from stale fish......... 2fb4» 

Light-house, the cast iron .. 238 
Lime, use of in planting trees 160 

Line engraving .383' 

Lip salve.215 

Lama, th'e wool of.304 , 

Lunatics.320 

•'n 

Machinery, contriving of.... 317* 
-duration of.381' 
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• Page 

Ma^eto - electric apparatus,^ 

SaxtoD’a .*89 

Magnetic ipark shown • • •. 248 
Magnitucfe, comparativei of 

planet|(.... 48 

Malting* chemical changes in 311 
Mango, spirit from the .... 8? 
Man’s exisipnce on t^e gTohe 
date of .. a ■. • • * * * * * 324 

Marble, staining cn?..347 

Materials, strength of 262, )69 

Medallic engrsTiqi;.377 

* May’s rapid Alter .233 

Meat, putridity of.288 

Mechanical data ..328 

Medical receiptflb.. 8, 40, 80, 
112,152, 184, 215,•256, 272 
Memoranda, 48,119,160,192, 
*240, 288, 336, 368, 376, 384 

Metals used for coins.394 

•Meteoric dnst.400 

-iron .219 

—— paper. 16 

Mice, destroying of .363 

Microscope, hints on. 55 

-Powell’s.369 

Microscopic objects .402 

Mineral tallow . 48 

-waters, analysis of.,., 134 

Miscellaneous experiments .. 128 

Mists, formation of. 4 

J^onsoons and trade winds.. 298 
Moon, spotaupon ..67, 76', 313 

Mordants for dyeing ^.181 

Morocco leather, to gianufac 

tare ,.k . A ..406 

Mosaic pictures .143 

Moseley’s calculating madbine 241 

Motion in rivers.•• 336 

Motive powers .238 

Mountain flax.^3 

Musical strings •. 165, 207, 228 

Music of light . 160 

—M nature * .392 


Kational debt of^ England, 

weight of. 64 

Natural ice caves. 88 

Navigation of the Atlantic .. 48 

^ebulse .. 333 

New metallic^substance .... 240 
Nicholson’s galvanic rever8er408 
Nitrogen gas, to procure • . 220 

Nitrous gas.221 

Notes on the month. • 32, 72,* 

* 144, 176, 208 


Ocean, the.343% 

Odour of electricity .206 

waOils, essential or volatile, 103, 

109, 118 

Orrery, Henderson’s •. • • . 1 

* Q|rganic remains.288 

Origin W springs .155 

Osmim, to obtain.355 

Oxyde of ircA.160 

Oxygen lamp .. 65 

Qsone. 206 


Page I 

Palingenesy.127, 133 I 

Paper kites.T • • 198 | 

Papier mache, improved ... 29* , 
Parchment, preparation of for j 

painting. 24 ' 

Paris telegraphs. 48 

Patents, the law of... • 106, 122 
Paving with qprthenware.... 180 

Pearl water.. • • 216 

Pearls discolored, to whiten 400 

•Pency drawAg .386 

Persian wheel • • • • t. 9 

Perspective, isoroetrical .... 209 
Perspectograph, Wilcox’s .. 305 
Petriflg|d human bones .... 7 

Phenomena of glass ...... 239 

Philosopher’s stone.149 

Phosphorus.316 

Phosphuretted hydrogen gas 221 

Photography ^.248 

Picturesque in painting .. .. 261 
Pile-driving Aachine, steam, 

286, 329 

Pinkus’s domestic gas appa¬ 
ratus . 81 

Pitch and tar . 357 

Planets, magnitude of. 48 

Plant protector, galvanic .. 312 

Planting fruit trees.192 

Plants, temperature of .... 240 
Platinum, to obtain pure • . 19 
Pq^iriscope, Goddard’s .... 113 
Polarization of light.. 37, 68, 

• % 101,175 

polarization, xhe cause of the 

rainbow • T.. 256 

Polarizing apparatus .327 

Potable gold .*.... 187 

Pouncing designs on cloth .. 70 
Powell dcLealand’s microscope 369 
Predicting the weather^ . • • • 69 
Preservation of books .... 263 

--flsh.373 

-fruit .408 

-meat .63, 224 

Press, Bramah’s hydrostatic 217 

Primary rocks .338, 350^ 

Priming of cloth for the painter 28 
Prince Rupert’^rops .... 320 

Printing, discovery in.316 

Pumps.106 

Pump, Sutcliffe’s rotatory .. 361 

Putridity of meat .288 

•Pyroligneous acid •. 86, 91, 376 
-gas from ..• 48 

Radford’s electro-magnet .. 394 

Railway traffic.224 

^msden’s dividing machine 410 
Recovery from drowping.... 224 

Reflnijfig of sulphur .190 

^ Reflecting telescopes . 73 

-and refracting telescopes 73 

Refraction & reflection, 263, 291, 

Remains, orgaffiic .288 

Reproductive organs of plants, 

188,196 

Rivers, motion in .336 

Rocks, formation of.160 

Rowland’s Macassar oil •, • 8 


Page 

Rules for preserving health.. 360 
Rnpert’s drops .320 

^alt mines .408 

Safety valve.336 

Sawing mill in 1593 . 48 

Saxton’s magneto-electric ap¬ 
paratus . 89 

Sculpture in Great Britain .. 395 
Sea horse.259 

— water, qualities of.143 

— worms .120 

Seasoning of timber. 6 

^eal engraving.411 

Sections of wood for the mi¬ 
croscope, cutting of .... 394 

Seidlitz powders. . 216 

Sharpin’s blow-pipe .241 

Shooting stars .365, 371 

Silicated fluoric gas ..... 222 
Silicon and carbon, conver¬ 
sion of .171 

Silicon, the base of flint .... 229 
Skipsey’s electro-magnetic en¬ 
gine .402 

Slide of Aipnach.290 

Small air balloons . 85 

Smoke, to consume.336 

Snow, air contained in ... • 16 

-and its crystallization .. 337 

Snuffs. 40 

Soda, uses of . 71 

Soils, nature of .212 

Solly’s electric thermometer 259 

Soluble glass.78, 82 

Sound. 64 

Speaking & hearing trumpets 356 
Specifle heat, Regnault on . • 192 
Spectacles, when to be usea 368 

Spirit from the mango. 87 

Spots, Ac., in^he moon 67, 76 

Spots on the sun.376 

Spring gardening.415 

Springs and fountains, origin 

of. ^ .155 

Spruce beer .. 256 

Staining of marble ..«.347 

Steam and the steam engine, 

48, 243,268.292,308,332, 

348,372,388 .412 

Steam engines, fuel for ... 15 

-power of.342 

Steam pile-driving machine* 329 

Steel, obtaining of. 43 

-•— tempering of. 88 

-plates, for engraving .. 59 

-gilding on . .. 4 

Stratifled rocks . 338,35o 

%:raw plat .295, 302, dio 

Strength of materials .. 262,269 

-substances . 71 

Sturgeon’s electro- magnetic 

machine .233 

Stuttering, its cause and cure 8v4 

Sulphur .362 

-reflning of .190 

-action of, on iron. ... 15 

Sulphuretted hydrogen gas, 

to make .221 

Sulphuroui acid gos.221 
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Suiii the, 88 8'source of heat 237 


— probably iuhabited.117 

Sutcliffe^ rotatory pump . • 361 

Talc water .272 

Tallow, mineral . 48 

Tar and pitch .357 

Taste, the orpn of • •.. 254, 260 

Teeth, medicines for. 8 

Telegraphic railways .354 

Telescopes, construction of 73 
Tempe^’ature, diminution of 

on coasts.. • . . • 20 

Temperature, daily.376* 

■ ■■— of plants .240 

Tempering of steel • • . • •.. 88 

Terro*metallicum .272 

Test for acids, &c.23 

Thermometers for hot-houses 345 

Thermostat.257 

Tides .34, 53 

Tilley’s blow-pipe .241 

Time told by a shilling .... 314 
Timber, seasoning of .... 6 

Tinctures for the teeth .... 8 

Tinning and zincing . 52 

Tobacco ..319 


Page* 

Tooth powders. 8 

Tracing desk.24 

Trade winds and monsoons.. 298 
Transferring engrayinga to 

plaster.....376 

Trayelling of light. 64 

Tulip, experiment with .... 64 


lire’s thermostat • • •. • • 257* 

Uses of sod& . 71 


Vegetable acids . 408 

-circulation.247 

-soils .213 

Vegetables, susceptibility of, 

* 274,283 

Vegetation in atmoy[>here8 of 

different densities . 64 

Velocities of wind .120 

Vibration of wires. 88 

Vinegar from wood . .. 86, 91 

Voltaic combinations.215 

Volta’s air lamp.249 

Volatile oils.103, 109, 118 


Wagstaff’s air pump .289 

Wallace’s eidograpn.265 

Watch, beats of in a da^, &c. 288 

Watch glasses.23 

Water impregnated with car¬ 
bonic acid gas.265 

Water, .impregnation of with 

oxylen^,.... . 183, 190 

Water-proo:i«*jloth.325 

Water ram . 89 

Wires, height of .336 

Weather, ruleslfor judging.. 303« 

Weight of air . •.. ^.408 

West India coal.. 320 

Westphalian essence of smoke 272 
Whitening discolored pearls.. 400 

Wightmafi^’s lathe .321 

Wilcox’s perspectograph 3Q5 
Wire ropes of flat iron .... 175 

Wires, vibration of. 88 

Wood vinegar .86, 91^ 

Wool of the lama .304 


Young’s composing machine 187 


Zincing and tinning 52 
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^ NOW PUBLISHING, IN ^MONTHLY PARTS, THE 

uum OE SCIICE k SdHOOL i ASl^ 

.• numerous iDcl^tjrtcdtcV lEngraiinsif. « 


Contenta of Part 1* Td.^The Camera Obscura 

—Jttcctridity—PneumaticTelegraph—^Novembef Meteors 
-Skinning, Stufllne, and Presei-ving Birds—Vegetable 
Productions of England^Dp^s and Optical Instruments 
—Magic Mlrrors-^MapSingaHeights by Boiling Water 
•^Mafnetip Helat|>j^ oPMetals—Alcohol—Drawing and 
I'amtmg—RanVvrthe Air—Magic (.anthorn and Phan¬ 
tasmagoria—^bMogenic Drawing — French Shipping— 

, Firing Gunpowder by the^alvgnic Battery—V^stona 
Kegina—Art of Making Wamin Fruit—Casks to live in— 
Bates of Chronometers—Night Telegraph—Carving^ Ca¬ 
meos— Manufacture of Hair Pencils. Miscellanies» 

Review^ Queries and Answers* &c. * 

Part a, 7d •—Photogenic Drawing—^Reproduction of 
Statuary—Magic Lanthorn and Phantasnittgoria — Me¬ 
teorology—Fossil Infusoria—Nelson's Monument—In¬ 
stantaneous Lights^Magnetic Conjuring Box and Au¬ 
tomaton Soothsayer — Aollopodes—Electricity — Kcspi- 
^ ration of Animals and Vegetables—Materials used for 
Paper—Caoutchouc Balloons—Atmospheric Railroad— 
Ottar of Roses—^Pneumatic Filtcrer—Telcgraplivc Ala¬ 
rum—Beart's Patent Filterer—Caseum anti Milk-^The 
Eccaleobeon — Grafting Trees—Vegetable Skeletons — 
Terms and Materials of Art—^Resiii of Benzoin—Artiiicial 
(iranlte Roads—Microscopic Sections—Climate indicated 
by Fossil Wood—Waxen Fruit—Bituminous Substances. 
Rcriews. Miscellanies: To Color Unsized Prints— 
^l^csin Bubb1e.St New Light for I.ighthouses, &.c. 

Part 3, 7d.— Anamorphosis — Fermentation—Bitu¬ 
minous Substances—Stufliiig Birds—Photogenic Drawing 
—Optical Deceptions—Phenakisticope—Automaton Ship 
and Sea—Clock Pendulum — Animal Heat — Nature of 
Petrifaction—Machine to Cover Wire with Sealing Wax- 
printing by Electricity—MelloniVs Experiment on Heat— 
Wood Eligraving—Preparation of Phosphuret of Lime— 
—Powerful Electro-Magnet — AVorking Caoutchouc — 
Zinc Milk Pails—Electric! y— MatcrialF.br Paper—Dew, 
H^ar Arost, Fog. Clouds, and Rain—Artificial Pearls— 
Vegetation in a Solntion of Arsenic—Acti^ of Nifkic Acid 
on Chai;|oal—Graduation of Gas Jars. &c. —Koya^ Bo¬ 
tanic Garden—CAv Trac—Terms ot Art—Matenal^or 
PapA—Creamng Shells—Subterraneous Passage of Light¬ 
ning—Poor Man's Barometer. Queries. MiscellaHtes^Rc. 

Part 8d.—^Wofd Engraving — Anii-Inllamniable 

Substances—Panorama!^and Cosinoramas — Chemical 
Salts—Moss—Electrical Machines—Motion of Camphor 
on Water—^Photographic Paper—Polishing AVood, Ivory. 
Horn and Tortoiseshell—Orf^nic and Inorganic Kingdoms 
—Serpents— Crystallized Tin—Turki-sh Glue—^ Storm 
Glasses—Preparation of Coal Gas—Thermometer- 
Notes oti DagUbrre's Photography-Meteorology of the 
► Ancients— Galvanism on Muscular Action— Insects— 
Artificial Coral for Grottos—Waterspouts—V^ctable 
Alkalies and Bases—Tracing Papers—^lA.ipidity of Light¬ 
ning—The Baaemeter—Morasses—Fumigating Pastilcs— 
Oil on Water—Microscopes—Colored Clouds—Tempe¬ 
rature. Qi^rhs and Answers, Miscellanies* (nc. 

Part 8d.—^Turning—Lumiiioi^ Animals—AVa^i 

Flowers—Action of Cold Air in Increasing Heat—Cuttmg 
MftroscopicObjects—Decomposition of Sugar—Asphaltc— 
Growing Plants and Cuttings inWater—Firing Gunpowder 
by Electricity—^Revival of the Inscriptions on Coins— 
Mechanmal Powers—Copper in Ammonia—Silkworms— 
Action oT Water on Melted Glass—Distillation—Oxida¬ 
tion of Copper Plates—Anti-dry Rift—Indian BIow-Pipo 
—Artesian Wells — Casts of Leaves — Mouth Glue— 
Moisture in Plants—Microscopes—Wal^r as an Aliment 
—AVax Figures—Manufacture of Inks—Elastic Moulds 
—Kl'icFicity—^Wafers—Laying Out the Teeth of Wheels 
—Mulallochromy—Shot— Bronzing Iron—Composition 
Tor Sculptors' Models—Analysis of Minerals—Insects— 
Itailways — Daguerrotype — Concrete —Writing Fluid. 
Queries and Answers. Miscellanies* ^c. 

Part 8| 7d.—Electricity—Photogenic Actinometer— 
Plaster Casts — Meteorology—Raihvays^dlass. Bread, 
and Gum Seals—Gasometer—Raiff and Rainbow—Casts 
of Sculpture—Uude. Drummond, and other Lights—Tea 
—Mackerel Sky—Casting Meilallions. &c.— Artificial 
Ivory—Perpetual Motion—Effect of Hydrogen on Salts 
of Silver— Painting Transparenciei—Mounting MicAs- 
co’^ jc Objects—Screw Cutting in the Lathe—Engraving 
V Voltaic Action-Thunder Storms—^New Blue Color— 
Echoes Paper — Hops — Fungin — Glass Blowing— 
Bleaching and Dyeing Ivory—uootrine of Catalysis— 
Stones used in the Arts—Distillation—Pnrfying Linseed 
Oil—Inks for Marking Idneii—Composition Ornaments for 
Picture Frames—Wax Impressions from Seals. Queries, 
Miscellanies, &c. 


Part 7, 7d.^ -Bachhofnier’.*! Klectro-Mnirnpiic Ma¬ 
chine—Doctrine of lsntnor|iliism—Casting Meil.illions, 
&c — Railways — Ileiiography— Electro-Alagiudu* Sus¬ 
taining Batteries — Manufacture of Pens—l^ernianent 
Electro-Magnet — Analysis of Minerals — The CUmds 
Prognostics of the Weather—Painting Magic Lanthorn 
Sliders—Coal Mines of Bohemia—Ink for Zinc l^abies— 
Consumption of Staple Articles m Knglaiul—Gallic Acid- 
Steam Eiigtno Boiler—Dioraimc Painting—'ITie Hygro¬ 
meter—Cutting Glass Tubes, fitc.—Chemical Nomencla- 
• ture—The Dance of AVTtches—Manufiiclure of Carmine 
—Distillation—Surf and Swelling of the Sea—Fancy 
AVouds—Foils—B|zor Strop. Mtscellanies, R9. 

Part 8, 8d^ Mathematical Combinations — G1a.sa 
Blowing—Syinpathetic Inks — Mounting Mirroscnpic 
Objects—Analysis of Minerals—Dye Wood—llonzoiilal 
Tolliirioii—Stamiiig Glass—Machinery moved by Electro 
Magiietisin—Fancy Woods—The Electrical Eel—ElTecIs 
of Mushrooms on the Air—River Scyllu-i—Lengthening 
of 11 Steamer—InipressioiH from Lca\'es—HaliiGuages— 
Magneto-Electrical Machine — Plants Used as Tea — 
E3tching Ivory—Ornaments for Moulding. &c.—(Ticinieal 
Nomenclature—Indian Ink—Oil Painting—British Mar¬ 
bles—Oils and Fats—CaHe-hardciiing—(ilaoiers—Solders 
—^T’lio Ilarmoniphon—Separation of Lime and Magnesia 
—The Lapidary's Apparatus — (ilaciers — Objects for 
Microscopes—Blowing up of the Royal (ieorgo—Purple 
of Cassius—Manufacture of Yeast—Formation of rearl,'i— 
Black (Tialk. Miscellanies. Queries and Answers* &lc. 

Part 8, 7d .—Moveable Magic laintliorn Slulors — 
Glass Blowing—Preserving Fungi—Painling Sail-Cloth. 
&c.—Frosts—Fancy Woods—New Postage—Bags of 
AViiid for Raising A^essels—The Uude Light—The Steam 
Engine—British Marbles—Oxygon—Oil Painting—tTiecse 
Cement for AA’ood, Chinn, &c.—Varnish for Boots and 
Shoes— Chinese, or Artificial Fire-Works— Life n 
Plant—Soaps—Marbling of Paper and Book Edges — 
Animals in AVliitetiing, Chalk, &c.—Transferring Iiiipres 
sioris of Old Prints—tias by a New Process—Making and 
Preserving Artificial Magnets—Simplest Electrical Jar— 
Ultramarine—Floor Cloth Manufactory—Polishing Mar¬ 
bles, &c.—Inflammable Snow—Cause of Planetary Mo¬ 
tion—General Rules for the Painter. Queries ami 
j^uwers. Miscellanies* 

Part 10^ 8d.— Electrical Experiments & Apparatus— 
Method of Dissecting Seeds—Oil Painting—l^iinAVinofit 
•^Easy Method of Making Barometers—T he 0.\y.Hydro¬ 
gen Rio w-Pjpe—Bone and the Sulistuiiees coin posing it— 
Acoustics — Oxygen — Sugars mill lion —EflVi't of 
Gases on Vegetation—Leaden Moulds for Seals—Tlioa. 
trica) Red and Blue Fires—^Ricc Harvest in (lermany— 
Astronomical Apparatus—Animal Life in Nova '/einbla— 
Atmospheric Electricity—^Tanning—AA'ollaston's (^nnera 
Lucida, Amici's Ditto, and AlexanderV^rapliic Mirror— 
Animalcules, or Microscopic and lirmsonal Amiimls— 
Burnishing—Now Species of Cotton-IndiaJlubberTubes 
—Appendages to the Lathe—Forming Lensta and Specula 
for Telescopes, &c.—Making Artificial Magnets—Bed- 
Chalk Crayons—Chemical Action—Grecian or Per.sian 
Painting—Mosaic Work—Iinprc.ssions ofLeaves. Q^wries 
and Answers, Miscellanies* &c. 

Part 11,7d.— Chladni's Figures — Structure of Plants 
—Tunning—^^tter Weighing Machines — Turning Large 
Balls— Sugars— Aerostation — tiding — Rice Pa])cr— 
Animalcules, or Microscopic and Infusorial Animals— 
Beaching Sponge—Anti-Attrition Powder—Im|>erjshnble 
Past#— Preservadon of Nuts— Tenacity of ATcgetable 
Lffe — Covering AVire for Galvanic Purposes, &c.— 
^Vcncli Polishing—Oil Painting—Cheniical Action — 
flaking Artificial Magnets—Action and Reietion—i'ele- 
scupe and Microscope—Electrical Expeiinients—Pheno- 
mona of Springs—Kudiometers—Gilding—Climate of 
London — Enaniiftling — Shiiiiiig German, and other 
Blacking. Miscellanies* &ic. 

Part 8d. — Phrenology — Bromine — Making 

Printer's Rollers—Hyacinths Blossoming under Water- 
Longevity of Bees—Crystallization—Cleaning of Engra¬ 
vings—Engraving by Voltaic Electricity—Phenom^," i»f 
Springs—Verftriloquum—Enamelling—^llronzing—ATgand 
Burner—Luminous l^ants—Appendages to the Lathe- 
Lackering—On Albumen—^I'crtoiHesnell Boxes—Aeros¬ 
tation— Transferring Old Paintings to New Canva»— 
Title, Preface, and Index. Miscellanies* &c. 


Picture Framfe—Wax Impressions from Seals. Queries. J Engravings,) form V%1. I. of this Magazine. 
Uiscellanies, &c. > Price, in Embossed Cloth and Lettered, 8#. 
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numerottif lotlUei^ccuttti lEnscabfnsd. ' 


Contents «of Part ISy 0d.—Astronomical Illus¬ 
trations— Citric Acid— Atmospheric Electricity— Cliemlral 
Klctnunts— The Eccentric Chuck— VarnisUng— Phosphoric 
Meteors — Blow-pipes — Grove's Voltaic Battery — Arsenic 
contained naturally in the Human Body—Preparation of Gold 
Heater's Skin^Drying Sea Weeds^Progress of Rail-ways— 
Geology— Process of the Daguerreoty]>e— Ruling Machines 
-^Egyptian Bluo— Mr. Smee's Galvanic Battery — Method 
of Preserving Mosses—Glazes for the Lathes—Artificial 
Pearls—Landscape Painting—^Action of Colored Light on the 
Growth and Germination of Plants. MUcellanies : Consump¬ 
tion of Smoke—Irish Gold Minos, &lc. r 

Part 14, 8d. —Domestic Green-Houses and Ferneries < 
-^Chromiun and Its Combinations—Pi^paration of Shcep- 
Skiii Hugs—Former High Temperature of Europe—Silvering 
and Tinning—Engraving on Glass—Nutiv<' Oil of Laurel— 
Dyeing tVoM or Veneers, &c.—Eccentric Turning—Colors of 
Steam and of tho Atmosphere—Silkworms—-Summer Drinks 
—Analyzing German Silver—Electrical Induction and Distri¬ 
bution—Preparation of Specimens of Plants—Varnishing— 
Durability of Stone—^Preparation of Catgut—^Artificial System 
of Botany—Hydrogen—Ivory Paper—To Measure Light— 
Landscape Painting—Harness Paste and Polish—Galvanic 
Apparatus—Making Napoleon Medals—Wooden Marbles— 
Spontaneous Combustion—Staining Wood, &c. Queries^ 

: Preparation of Horn—Photometry—Fresh- 
AValer Plants—To remove Stains of Lunar Caustic. 

Part 15| 7d. —Mctallochromy—Preparation of Specimens 
of Pl.iiit'i—On Grinding and Polishing Lenses—Domestic 
(ireenhuuscs and Ferneries—Safliower—Metliod of Perma- 
nmitly Fixing, Engraving, and Printing from Daguerreutypc 
Pictures—Maim r.icture of Starch—OrgunicReniaiii.s—Painting 
in Crayons—On Hie Flame of a Candle—Coffee—Preparation 
of Catgut—Patinit Gelatine—Practical Managoinent of lines 
—RescarcliCH on Charcoal—Tho Myriamoscope—Lithography 
—Action of Water on Mehcd Gla.ss—Colors or Painting on 
Velvet. Satin, Silk, &c.—Singular Application of Heat—Gal¬ 
vanic BaltencK—On Madder as iiDye Drug—Spocifie (ir.ivity 
—Making Shagreen—New Filleriiig Machine—Picparatinn of 
Guld-I«eaf—Japanning Tunbridge Ware. MisccUonies: La¬ 
pidary's Work — llorticuJlure — Tracing 'Paper — To make 
.Spruce Beer—Colors produced in Plate Glass by tlie Sun’s 
Kays—Steam Boilers—Fire Escape. 

Part 16, 7d. — The Diorama—Illustrationsof thoLinnacan 
Sy.Hlom, naming Plants, &c—Frozen Well—Lltliography— 
Assam Tea—Mctallociiromy—CrystallizediOrnaincnts, Aiuni 
Baskets, &e—Effects of Mushrooms on the Air—Influence of 
Points m Flectriclly—Preventing the Decay of Wood—The 
Single Kaleidoscope—Discovery of the Manner's Compass— | 
Animalcules—Improved Method of Drying Planl.s—IinitatiFve 
Wax Candles—French Phosphoric Matches—Spirit from the 
Rilborry—Bchne's Sculptor's Instrument—^Copper in Natural 
Pioduct.^—Spencer on the Electrotype—Mud Apparatus for 
Ste.iiii Boilers —Assaying of Metallic Ores—Coloring In- 
Hccis—Preparation of Pure Tellurian—Colors of Flame—Gas 
iroin Ctrapes—The Mulberry—Apparatus for Lithographic 
l*riiifing—New MetaKr^atniiium—Indian Mode of Preparing | 
Ihu Perfumed of Jasmine and Bela—Etching upon Glass | 
I Pigments—Copp<|*‘-plalu Printing Inks, file. | 

I Part 17, 8d.—Busby's Hydraulic Orrery — Objects for j 
' ilie K.iiciiloscopo—Horsley's Galvanic Battery—Fluid Sup- j 
1 p'lit; Swimiimig—Assaying of Metallic Ores—On Pricking < 
Oig.m Barrels—Preparation of Pigments—Manufacture of] 
M.irhles, Bullets, and Shot—Japanning TunbritV^c-waro— 
Nclmhe — Wagst.iira Wire Covering Machine—Profile, or 
.Silhouette Instrument — Baldrcnce's TraciK.. Instrument— 
Printing Ink — Fuiulaineutul Principle of Wheel-work — 
Preparing SkeleUms—Crystallization of Alum—Collecting 
British Insects—(iifluence of Points in Electricity—Miuiufac- 
lure of Phosphorus— Purification of Water on Sea Voy^^— 

II lustrations of Botany—Chemical Tests—Count Vnl Marino^ 
Ipparatus for MakingGas from Tar, &c—New Zealand 

—Causo of Electro-Magnetic Action—Locomotion and Loco¬ 
motive Machinery—Gihiing of Metals by Electro-Chemical 
Action—Lithography. MiscelUimva, Sic.^ 

Part 18, 8d. —Aerated Water.s—Solar Spectrum—lUus-^ 
tratioiis of Botany—Animal Stren.'.lh—Lime in Agriculture—* 
Meteoric Sumes—Colored Printing Inks—Fluid f«ir Writing 
on Knife-blades, Saws.&c.—Atmospheric Railway—Collecting 
Shells—Cliemmnl Tests—ChaTcoal (ralvamc H.inory—Plants 

III L\»ing Rooms—Electrical Attraciioii—To Fix Black-lead 

P‘'ncil Lrawings—Liquid True Blue—Buokbnulmu—IP Idcry 
Ware—Comparison between the Ligfu of Caiidrei, Lamps, 
and G.IS—Bees' Wax — Dead Lime — Hint', on U«iing the 
Microseope—Photography—Blue Writing Ink—Lithography 
—Aiiency of Man iu the Distribution ol Plants—Proceedings 
ol ilie British Association for the Advaiicemeni of Science— 
Blow'pipe—Maclaunn's Machine for Stump Engraving—Oil 
Cidor Cakes—Bismuth, Fusible Metal, ami Metallic Pencils— 
Stuiliiig luid Skiuniiig Animals.'^ cav 


Part 18, 7d.—Varicy's Graphic Microscope and ifttescope 
—Preparation of Pigments—Japanning—Hints on Using the 
Microsropt—Chemic.il Teats—Williams's Tranafurognpliy— 
Ascertaining the imeiiMity of LV ht—Scaling-Wax—Formation 
of Peat—^I'he Hour-Glass—4'.'iPepsf ie. tlie Digestive Prin¬ 
ciple—Blow - Pipe Jet—Coating ' i*late.s with Iodine for 

the Daguerreotype—Electrical TAiisiqr, oce, aqd Lli;*vice8 on 
Gla.«is—The T.de a true Barometer-=—^ansparent Painting 
—Autography — Lifliflg of the Krenilin-S..'.!—Scouring, or 
Renovi^ing Articles of Dres»—Pyrotechny, or the .Art ol 
Making^Fire-Works. ^MtscfilCinins. Yeast—Indi.i Rubber- 
Utility of Phrenology in Wig Making. ^ 

Part 80, 7^- Professor Olmsted's Patent Stove — 
Painting Transparencies—On the Cause of tlio Increase of 
Color by the Inversion of the Head—Machinery—Prepara¬ 
tion of Pigin^ts — Cutting the Teeth of Clock Wheels— 
Creosote—Printing Fine Wood Cuts—Ilardcij^ng of Files— 
Application of the Physico-Chemical Sciences to Arts and 
Manufactures — Fumigating ApartmcKts—(Talvunic Batteries 
—Gold and Silver Fish—Electricityof High Pressure Steam— 
Composition Ornament Making — Accumulated Electricity 
—Marsh's Apparatus for Detecting Arsenic—New Sun Dial. 
JMisccUahies: Bergamot Oraiiges—Mode of making Sheet Load 
in China—Coloring Marble—Pelosinc—Electrical Telegraph— 
Electrical Clock—Adhe.sion of Glue, &c. 

Part 81, 7d. — Locomotive Engmcn—Making of Glass 
Beads—Fire'Aorks—Parallax—Shape uiui lieut of t he Earth— 
Glass from Bones—thi the Colors of Natural Bodies—Mag¬ 
netic Apparatu.s and Experiments—Caution to Electrotyuj^'.s 
—Chciiiiral Tesla—^'Ihu Diainoud—Building Cementi>-'^ '.ur- 
peon's Electro-Magnetic Sphere. &c. — Purilication of Ox- 
G.ill—General ElVects of Heat—Use of Sand for Cult mgs of 
'I'rees, &c.—Fuel — Graduation of Hydrometers — ArnoM*.s. 
Joyce's, and the Chunk Stove.s—Extracts from ihc Dictionary 
ol ’Arts and Senmees—Preparalion of Feathers—.Migration of 
Butterflies. Alisrvllunies: Colored Lithograpliic Printing— 
New Musket—Transparency of the Ocean —Bo.spirution— 
New Metal Hutton—Ink prepared with Prussian Blue—Action 
ol Sea Water on G^ass. 

Part 88, 8d.—The Oxy-IIydrogen Microscope—Prepa¬ 
ration or figmciiL—Organ Stops—Inlin e Divisibility of Mat¬ 
ter—Migratoiy Fish—Heinarka on Coinc»s—Elects eal Expe- 
rimo- — Pliolopemc Dyeing — G'mu— jdannfarMirc of Pen- 
eiK—Management of the Oxy-Hydrogen Microscope—Che- 
m.i.iri'osts—t'b.iects for tiie Oxy-Hvdrogcn Microscope—On" 
as a Conductor of Klerincity--Alloys—^l.aughmg Gas, 
or Nitrous O y Ic—Epochs of Vegetation—Electlo-Maguetism 
—Advuiiiaues gained by Heating iias before Burning—Indian 
SiecI, or Vi out/.—Veneering—Pumps—Gilding the Borders of 
(il.usH—Maible—Pcipiii'.s Digester—Prodigious Force of Mois- 
inro to rivso B ^ens—Coal Finding—I'licory of llie bpmniiig 
'J op. Mtsrfif s: Use of Chloiide of Lime m Removing 
the Smell of Iresli Puiiit—New Uailw.iy-dOffects, of M'liids 
upon the Atmosphore—Melting Snow vMlli Salt—l^crfume •'* 
Flowers—Now Black Ink—Varietio.s of (.iold 
Part 23, 7d.- Air Punqi—Silvering Looking Glass—Sub¬ 
stitutes for Yeast in iMaking Bread—Echoes- Vheniical Action 
of Inght—Marble—^New Applications oi the Kluctrolype— 
Machine to prove the Shape of the Earth—-Electricity from 
Steam—Waves—Electro-Magnetic Clock—Aiitiaoplic Proj>er- 
ties^if Pe.ii—Papyro^.'upby—French Mtinufacture of India- 
Rubber AVeb—Wagstatf's h^lectro-Magnetic Machine—Tur-* 
rell'a Perapectograph—Silk from Spuleis—iiuls—Ci>mpo- 
sition of Artificial Gems—Electro-Magndi.sm—Skinning and 
Stuffing Rcptilc.s .and Fish—Action of Bumiiiig Water—Curing 
of Provisions—Chemical Tests. Misceltann*s: I’^flamrnable 
Air from Alcohol-El^ctro-Vilal Ciirrcnt.s in Aniinais—Con¬ 
version of Fibrin into Albumen—Moss on Gravel-walks— 
Method of Zincing Copper and Brass—Colored Shadows— 
Fire Cloud, &LC. • 

Part 84, 8d.—Fire-Engine's—Restoration of Oi] ramtiugs 
—Bronzing Medals and Coins—New Applications ol Electn 
oity_Curing of Provisions—Staining Paper—Constitution of 
Heat—Dn the probable duration of the present supply of C-aL 
—Crosse’s Galvanic Experiments—Fossil Infusoria—Varmsif 
—Fire-works—Objlcts for, the Oxy-Hydrogen Micioscope— 
Artificial Process of Petrifaction—Fire Balls—The Pinna and 
Its Silk — Giilvuno-Arsenical Apparatus — Morgan's Patent 
Paddle Wheel—Amalgams—Affection and Vast Number of 
Fishc!—Chemical Tests—Nitrous Oxydo.ot Laughing Gas— 
Vortices of Descartes—JVitsceBanies ; Scuipturlng in Wood— 
New Kcuiiomicol Lamp—Percussion'Shell to Explode.it the 
Bottoln of the Sea-Gas Lighting In Loudon — Flexible 
Av.phnliii'Roofing. Gnawers to Queries. JUrteir ’liilc, 
PreLice, Index, Sac. 

j The aboi^e 12 Parte, fconiatning upwards of 350 
Engravingsform Vol, IL of this Magazine* 
Price^ in Embossed Cloth and Lettered, 
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^CMtantB of Part|85, 7d.— Henderlon's Three- 
Wheeled Orrery—Imp »veinent of the Daguerreotype- 
Distribution of ivinif'''.- 'Gilding on Steel—Observations 
on the formair. ^ ^ Miatrf in partieulnr situations—On 
SAioiyng Tiv.^r—Petrified Human Doites—jModical 
Recetpts—H^iraulic Engines—S%eds aud their Appen¬ 
dages—£v«dr-iurning Flame—Charcoal as a Manure- 
Cassava—Fuel for StesMi Engi^ies—Clegg’s (^a Meter, 
Gas Governor, &.c.—To fibtalii pure Flatinum—Diminu¬ 
tion of Ti^perature on Coasts, Sandbanks. &ic.—How to% 
study Chcfnistry cheaply—the Expansion of Arches— 
Hens Test Liquor for Acids and Alkalies—'I'Tie Galvano- 
• meter—Crystallization of Bismuth—Priming and Pre¬ 
paring Clom for the ArtisWImproved^*{ipier»Milch<^— 
Glazing^Eartbenware and^bina. Meinoramia, ^c. 




Part 86, JM .—Fraunhofer's Dorpat Telescope— 
The Tides—^Tbe Goniometer—Polarization of Light— 
Elydoric Painting—Electricity of Steam—On Managing 
Balloons—To form Figures in Relief on an Egg—Medical 
Receipts—Filtering Maclifkics forAVater—OhUbinmg Steel 
of different Compoaitioiis and Qualities—Uoots«-^How to 
study Chemistry cheaply—Observations on Bli^t—Da¬ 
venport's Electro-Magnetic Engine—Decomposition of 
Water by Galvanism—Height of tlie Atmosphere—Com¬ 
bined Zincing aud Tinning —Amianthus, or Mountain 
Flax—^'I'ho Tides—Hints on the Microscope—Cranes for 
.^taising nnd Lowering Weights — Steel Plates for En¬ 
graving—Encaustic Painting — On tlio Preservation of 
Meat for Food — Brulgeinairs Oxygen Lamp — Spots, 
Mountains, &c. in the Muon—On piedicting the Weather 
— Pouncing Designs upon Cloth — Electrical Eels — 
Strength of various Substances—Imporlniit Uses of Soda. 
Memoranda, &c. j 


P&^t 27y 7d.—Refracting and Renecling Tolescopos— 
Spots, Mountain;!, , in the Moon—Cii.iinte—Solutilo 
Glass—Chinese Weialils—Medic..' Receipts—-Pinkus’s 
DClnestic (las Apparatus—Changes whieh the btoiiiacha 
* of Crabs undci^o—Steins, Buds, an^ ltulbi#-binall Air 
BalLjoiis—PyrWigncovis Acid, cjr Wood ViiiegV—S]jint 
from Jihe Mai —Saxton's Magnfto-Eleclnc Appnjfatus— 
i \Vatcf Ram—Av,iAnehes—Gaseous Analysis—Ben buts 

—Atiwood's Machine—Manuf.icthre of Alum—Poiuri/u- 
tion of Light—Esjenlial or Volatile Oos—Cau^e of the 
Color of Agates—Tempering of Steel—^Vib’-atjoii of Wires 
in the Air—Natural lAc C,ave8. Misc^li^a,^euus Mxpen- 
ments. Memoranda, &c. 


Part SI8| 8d.— Hydraulic Engines—Law of Patents 
—Eclipses—Essential or Vclalile Oib <edirfil Reteipts 
—Goddard's Oxy-h>drog«r rolarise. -Eelippe**—'I he 

Suib not ib^Glohe of Eire, ami probably Inhalntod— 
Leaves—Electro-Magnetism—Coins and Meduh — C.iii- 
lioii to Experimenters with the Electric Kiie — Making 
Arlificial Eyes lor Animals—Palingenesy—Franklin's and 
Ferguson’^, Clocks —Carthamus —Engraving— Mineral 
Waters—Hygrometers—Calotype Pictures—Light—lin- 
proventenl in the Daguerrotype — Mosaic Pictures — 
MediCui Qualities of Sea Water—Iron—Hiiriiniing of 
Gnats—Veloeities of Wind—Bleaching Ivory—;.vapo- 
. ration of tlie Sea—Salting Mc.it. Notes on the months 
‘ of July and August, Memoranda, &c. 

Part 29, 7d*— Electro-Magnetic Engine—Mineral 
Waters—Philosopher's Stone—Crystallization—Medical 
KeceipU — Egyptian ArchitectureSprings and Foun¬ 
tains—1w-productive Organs of Plants—Liglit—Bate's 
Polyaiigular Kaleidoscope — Classification of Insects— 
Animal Magnetism—Musical Strings—Electrical Expe¬ 
riments and Apparatus — Conversion of Carbon into 
Si%:on—Chlorine—Engtaving—Flat Iron Wire Ropes— 
Poiatization of Light—Formation of Rocks—Oxide of 
Iron—Glass Church Bells—Use of Lime in Planting 
^ • Trees—Kalorama. Notes on the month of Seniember, 
^Memoranda, 6tc. ^ ^ 

Part 30, 7d.— Leggett's Chemical Color Printing- 
Extracting the Ore in Lead Mines Containing Gold and 
Silver—Kafthenware Faving<i-> Mordants for Dyeing— 
Phenomena of Unannealed Glass—Impregnation of AVater 
with Oxygen—Medical Receipts-Hydraulic Machines— 
^ Young and Difleambre's Composing Machine—Potable 
Gold—Re-productive Organs of Plants—Doguci^eotypo 
.Plates—Refining Sulphur from Earthy Mixtures—Indigo 
^ —Klcf'tro-Magnetism—Currents of the Ocean—Fruits, 
&c->^Paper Kites—Life Boat—Cavern Temples of India 
— Animal Magnetism—Camera Lucida—Engraving — 
Ozone, or the Odour of Electricity—Musical Strings and 
Instruments. Notes on the nsonth of October, Miscel' 
laneous LUsperiments* Memoranda, Uc, 


Part 31, Ad.—Isometrical Perspective—Nature ot 
Soils—Casting Bronze Statues—Influence of Ferro-Cya- 
nale of Potash on Iodide of Silver—Voltaic Coniblna- 
tums—Medical Receipts—Bramah's Hydrostatic Press— 
Meteoric Iron—Calico Printing by Klcotricity—Gelati¬ 
nous Substances as Food—Probable Number of Species 
of Insects in the Creation—Co.''liineal Insect—Barn's 
Klcctro-Magnetic Printing Telegraph—Musical Strings 
and Insirumonts—Silicon, or tlie Base of Flint—Cotton 
Plant—May's Rapid Filter—Sturgeon's Electro-Magnetic 
Engine, &c—Chlorate of Potash—Hardening Earthen¬ 
ware and Glas|—^I'ho Sun as a Source of Heat—New 
Midivc Powers—Cast-Iron Lighthouse—Phenomena of 
Glass—Sharpyi's and Tilley's Blow-pipes—Moseley's 
Calculating Mi^chinc—Steam and the Steam Engine— 
Engraving—Pliotography. Memoranda, &c. 

Part 32, 7d. —^Volta's Air Lamp—Calculating Ma¬ 
chine — Panary Fermentiition — Grcen-llouso .Plants— 
Organ of Taste—Polnnzation the Cause of the Rainbow- 
Medical Receipts—Dr. lire’s Thermostat—Sea Horse— 
Solly's Electric Therm onietcr—Picturesque in Painting— 
Strength of Materials—Preservation of Books from Insects 
—AtniONi>heric Refraction and Reflection—Increasing the 
llliiminalmg Power of Coal Gas—Impregnating AVotcr 
with Carbonic Acid Gas—Wallace's Kidograph—Alloys 
of Steel with Silver—Steam and the Sfenm Engine— 
Fre.sco Painting—Manufacture of Coke—Medical Re¬ 
ceipts—ComtiuHtion of the Diamond—Susceptibility of 
Vcuciablcs—Phenomena of the Barometer—Engraving. 
Miscellaneous Erppiiments, Memoraiula^ &c. 

Part 33, 7d.—Doric ilrder of Archi,U*p?iire—Sus¬ 
ceptibility of Vcgutaidcs — Manufacture of Chains — 
Showers of Flc.sh and Blood—Driving Piles—Birds— 
AVRgstalT’s Air-Pump—Slide of Alpnach—Atmosph^iic 
RcrnicUoii and Reflection—Aqua-tintu Engraving—Steam 
and the Steam Engine—Cause and Cure of Stuttering-:- 
Straw Plat — Klcctro-Magnetic Clock — Moh.soons and 
Trade AVinds—Apparatus for the Hot Blast—Rules for 
judging the Wciither, &c—Wilcox's Pcrspeclograph— 
M.iiiageinent of Bulbs—Uncertain Signs of Death— 
Chemical Changes produced by Malting—Galvanic. Plant 
Pi elector. Memoranda^ 2tc. 

*Part 34-, 8d.—Eclipses nnd Spot*! upon the Moon— 
—New Discovery in Printing—MiosplioriiN—On Con¬ 
ti iving Mai'hinery—^Tijbaoco—Pririn* Uuper'i..1k. Dro]is— 
W. E \\ ightinan's Latin*—Obscrvatimis on Ignis Fatuus 

^ —Wntcr-jirooi Clolli—Date of M.ii.'s Exi.stcnce on the 
Suif.ice of the (»lobe—.Apiiarstus for Experiments on 
Vol.in/.cd Light—Mcdi.iiiiciil Data—American Slonm 
Pile Driving Machine—Aqua and Mezzotinting—Steam 
•iiid IliP Slf.irn I'liginc—Causes of Drowning—NcImliv— 
^llo\v and its Crv .st.illizalion—Stratified Non- Fo^'siliferous 
<ir rriiM.iry UoikM—Anatoiriy of ’ ,fli—Artifin.ii Con¬ 
gelations—PoiNCT (»r Mc.im Engi. s—1 he Oce.m—Hot 
and Gi'i'cn-hoiiso 'i'licrniorncLers. &<*. ytmoranda, &lc, 

- Part 35, 7d —T clegraphic Uailtvays—Obtaining 
Indium and n-rnuiin—S]a*,iking and Hearing 'I'runipcts 
—Tar and Pitch—]aglilliiiUHC*i—Dropping BoitU*—Sir U. 
Plullipii's Buies for Pri*''crving HoaUli—butclillc's Patent 
Rotatory Pump—Siilphur— Destroying Mice, N.r —Metals 
used fJr Ancient Com**—Sliooling Stars—Vcgelrtble Tooth 
Brushe.**-Sciisc.s of Fi.slirs—Spectacle.s — Powi IJ and 
Lealnnd's AAcroscope—Steam and the Steair’* Engine— 
Preservation of Fish — Gothic Architecture—Inertia— 
limitation of Cognac Brandy—Preparation of Pyroligneous 
Ai-d—Bates's Mcdalhc Engraving Machine—iiutieillies 
^—Chemical Composition of Colors—Duration of Ma¬ 
chinery—Line Eaigraving—Electro-gilding. Mfmiof'anda. 

Part 36, 8d,—Gooch's Machine for Astronomical Il¬ 
lustrations—Black-lead Pencil Drawings—Steam and the 
Steam Engme-j-ApoHonicon-Fulminating Compounds— 
Cutting Sections of Wood for the Microscope—Radford's 
Electro-Magnet—Focus of Lenses and S|>ccula—Sculp¬ 
ture in (treat Britain—Changes of the Kaleido.MCopc— 
Ancient Masonry—Qualities of Dad Paper—Engraving in 
Imitation of Biack-lead or Chalk — Maying Distilled 
Waters—Faction—Improved Camera Obscura—Electro- 
k^gnctic 4£nglne—Microscopic Objects — Etcl<dig and 
liyeiiig Figures on Ivory—Earthquakes—Manufacture of 
Real Morocco Leather—Galvanic Reverser—Hamsden's 
Dividing Machine—Figured Stones of Egypt—Seal En¬ 
graving-Saffron—Spring Gardening—Acurus Galvanlcns* 
Memoranda, Title, Prefaco, Index, fitc. 

The above 12 Parts form Vol. IlL of this Magaainem 
Price, in EmbossedHjloih and lettered, 8f. 
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POPU.LAE SCIENTIFIC WORItS, 

% RECENTLY PUBLISHED, 

• ___ __ c 

THE MAGAZINE OE SCIENCE & SCHOOE OF ARTS, 

CoNTAixiM many Hundred Valuable ProcesBeB, illustrated by very numerous EjplanatoryEng^ravingSt 
including Original Articles on Astqpnomy and Apparatus, the Analysis of Miaierals, Amateiy: Gl^^ss 
Blowing, Botany, Book-binding, Bronzing and Lackering, Casting Medallions, &c., Chemistry, 
Curing of Provisions, Daguerrotype, Diorama, Cosmorama, &c., Distillati£f?,^leyTicity, Electro¬ 
type, Electro-magnetism, Engraving, Enamelling, Fancy Woods, Fine Arts, FireS^lvofts, GaWipism 
and Apparatus, Geology, Gas and Gas Apparatus, Gilding, Heat, Hyi^ostatics, Hydraflics, Inks and 
their Manufacture, Insects, Lithography, Landbcape Painting, Japanning, Mechanic^;’ Itlineralogy, 
Magnetism, Microscopes and Objects, Oil Fainting, Optibs and^Optieai In^'trumcnts, Pneumatics, 
Polarization of Light, Phantasmagoria, Photography, Phrenology, Railways and Locomotirp Engines, 
Skinning and Preserving Birds, Soaps and their Manufacture, Staining Glass and Wood, Stcam Engine, 
Tracing Paper, Turning, Varnisbisg, Waxen Fruit and Flowers, Wood Engraving, Zoology, &c.- 

In yols. 8j. each^ and Parts af 7d, 

THE DICTIONARY OF ARTS AND SCIENCES, 

B¥ 0. FRANCIS, F.l.S. - 

Author of “ Analysis of British FemsC' Little Enf^lisklFloraC' Sje, 

Thosr who are accustomed to attend philosopliical lecturesj^, or to read scientidc books, must be aware 
how much valuable information is lost if they do not properly understand the scientific language, and 
know somewhat of the construction of the instruments used in illustration. The Lecturer cannot 
stop at all times to explain these matters, as such would divert too much attention from the 
subject of his discourse. The Student has no resource, for there is no book sufficiently cheap, modern? 
condensed, and illustrated, as to communicate the information wanted. Thus he necessarily remains 
ignorant, though with the strongest thirst for knowledge; should be desire to make for himself a 
philosophioml apparatus he has no guide ; or should he see one, he kn^^wa neither its use, its formation 
nor its peculiarities. The General Reader, too, though without the desire of knowing the la^s and 
works of nature, yet may admire those of ar(^ Machinery, architecture, or painting, may employ his 
attention, and if without a director to explain the different parts and t!. a ditferen(,terms, here, as in the 
Aj.’mcr !,AStance, much valuable time will be lost, and dissatisfaction, often disgust, succeed. 'Eve/i 
supposing a person care for none of these things, yet his daiiry int^course with the mrld will often 
thrust upon his attention some portion of the scientific improvements cr discoveries are yearly 

occurring, which the usual Dictionaries take no cognizance of, and which the voluminous Encyclopsec'.l.,!*’ 
discuss at a greater length than he desires, even should he possess one of them. 

The aim of the Author has been to explain briefly, but plainly, all ^he Terms used in Architecture, 
Civil Engineering, Practical Mechanics, Manufacturing Processes, the Mathem^acs, the Fine Arts, 
and the^Experimeiital Sciences; to give the Origin, Properties, and Application of all Chemical 
Substances ; to record and describe all the AppaVatus and Machines employedVin Natural Philosophy ; 
and also those numefV^us Inventions and Contrivances of a Mechanical nature which our periodicals 
and galleries of art abound with, but which are known comparatively t<f' a very few persons, though 
often of the most essential value to the community. ■ 

l^USTRATED WITH EliEVBN HUNDRED ENGRAVINGS. 

Bound in Cloth, 10®., or Fifteen Parts at 7d, i 


FRANCIS’S 

DICTIONARY OF TRADE, COMMERCE, & NAVIGATION, 

Explanatory of all the Terms, Usages,JStatistics, Laws, and Regulations appertaining to Foreign 
and Domestic Trade; to the Excise and Customs ; to Public Affairs and Banking; to Shipping and 
Fisherie".; to Imports and Exports;"to Commercial Arithmetic, Book-k|^ping, and Geografihy. The 
Maritime Flags, Monies, Weights, and Measijres of all Nations ; a Descriptive Account of those 
numerous Productions which are tjjie objects Commerce, the Proijpsses they undergo previous to 
importation, and subsequent Manufacture are included. The whole made up tc. the latent period. 
II.X.VSTRATBD BY 400 BN6RAVINGS OF PI.ACBS, OBJBCTS, FIUVG8, ftc. 

In Clothe 8®., or Tu^elve Parts at 7d. j. 

FRANCIS’S' CHEMICAL ENFERIMENTS, 

Illusitrating the Theory, Practice, and Application of the Science of Chemistry, and containing the 
Properties, Uses, Manufactu*:e, Purification, and Analysis of all Organic Substances. 

v;. WITH ENGRAVINGS OF APPARATUS, Ac. 

In Clothf 6s., or Eight IParts at 7d. 

FRANCIS’S ELECTRICAL EXPERIMENTS, ' 

Illustrating the Theory, Practice, and Application of Free or Frictional Electricity; containing the 
Methods of ^dakinglmd Managing Electrical Apparatus of every desciiplion, 

WITH NUMEROUS EXPIiANATORY ENGRAVINGS. 

^ In Cloth, 3®., or Three Parts at 7d « 










